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We claim: 



1. 



Ahistone deacetylase inhibitor of formula (1): 




R2 



(1) 



or a pharmaceutically acceptable salt thereof, wherein 

Ar2 is a saturated or mono- or poly- unsaturated C5-Ci4-mono- or fused poly- cyclic hydrocarbyl, 

optionally containing one, two, three, or four annular heteroatoms per ring optionally substituted 
with one or more groups selected from C7-alkyl, hydroxy, CValkoxy, halo, and amino, 
provided that an annular O or S is not adjacent to another annular O or S; 

R5 and R? are independently selected from the group consisting of hydrogen, C7-alkyl. aryl, and 
araikyi; 

R2, r3 and R* are independently selected from the group consisting of hydrogen, halogen. -NHg, nitro. 
hydroxy, aryl. heterocydyl, Cs-CQ-cycloalkyI, heteroaryl, CT^akyl, haloalkyl. C, CT-alkenyl, 0^0^- 
alkynyl, C^acyl, CrC 7-aikyl-aryloxy, Ci-CT^alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl. C, C^alkyl- 
arylsulfonyl, Ci-Cralkyl-arylaminosulfonyl, Ci-CT^alkyl-arylamine, CrC 7-alkynyl-C(0)-amine, C^-Ctt 
alkenyl-C(0)-amine. Ci-CT^alkynyl-R^, Cy-alkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, C^- 
Cralkyl or CT^alkoxy; 

q is O or 1 ; 

R'' is a mono-, bh or tri-cyclic aryl or heteroaryl, each of which is optionally substituted; 
Y is any pharmaceutically acceptable chemical moiety consisting of 1 to 50 atoms; and 
provided that 

when R^ is /V-imidazolyl, R^-r^ are H, q Is 0, and Ar^ is pyridine, Y is not CI; and 
when R1 Is p-aminophenyl, f^R^ are H. q is 0, and Ar2 is phenyl, Y is not H. 

2. The compound according to claim 1 wherein R^ is phenyl, naphthyl, anthracenyl, orfluorenyl. 

3 . The compound according to claim 1 wherein R'' is furanyl or thienyl. 

4. The compound according to claim 2 wherein F^, R?, and R* are all -H. 
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5. The compound according to claim 3 wherein R^, r3, and are all -H. 

6. The compound according to claim 1 wherein Y is Cy -X^- and 

Cy2 is hydrogen, cycloalkyi, aryl, heteroaryl. or heterocyclyl, each of which is optionally substituted 
and each of which is optionally fused to one or two aryl or heteroaryl rings, or to one or two 
saturated or partially unsaturated cycloalkyi or heterocyclic rings, and wherein any of the 
aforementioned rings are optionally substituted; and 

X Ms selected from the group consisting of a covalent bond, M^-IA w\ and L^M^-l^ wherein 

L2, at each occurrence, is independently selected from the group consisting of a chemical bond, Cq- 
C4-hydrocarbyi, Co-C4-hydrocarbyl-(NH)-C Q-C^-hydrocarbyl, Co-C4-hydrocarbyl-(S)-C 0-C4- 
hydrocarbyl, and Co-C4-hydrocarbyl-(0)-C Q-C4-hydrocarbyl. provided that is not a chemical 
bond when X'' is MMAM "i; 

M^ at each occurrence, is independently selected from the group consisting of -0-, -N(R^)-. -S-, -S(0)-. 
S(0)2-, -S(0)2N(R7)-, -N{R7j.S(0)2-. -C(Oh -C(0)-NH-. -NH-C(O)-, -NH-C(0)-0-and -0-C(O)-NH-. -NH- 
C{0)-NH-. 

R7 is selected from the group consisting of hydrogen, Cg-hydrocarbyl. aryl. aralkyi, acyl. Cq-Cq- 

hydrocarbyl-heterocydyl, and Co-Ce-hydrocarbyl-heteroaryl, wherein the hydrocarbyl moieties are 
optionally substituted with -OH, -NH2. -N(H)CH3. -N(CH 3)2, or halo; and 

M2 is selected from the group consisting of M\ heteroarylene, and heterocyclylene, either of which 
rings optionally is substituted. 

7. The compound according to claim 6, wherein X Ms selected from the group consisting of a - 
N(Z)-Co-C7ralkyl-, -OCo-Cy-alkyI-, -C(H)=CH-Co-C7-alkyl-, -S-CQ-CT-alkyl-, or -C^ Cy-alkyI-, wherein Z is - 
H or -CrC 7-alkyl- optionally substituted with -OH, -NH2, or halo. 

8. The compound according to claim 6, wherein X** is selected from methylene, aminomethyl, 
and thiomethyl. 



9. The compound according to claim 6, wherein Cy^ is selected from 




each of which optionally is substituted and optionally is fused to one or more aryl rings. 
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10. The compound according to claim 6 wherein Cy^ is aryl or heteroaryi, each optionally 
substituted. 

1 1 . The compound according to claim 6 wherein Cy^ is phenyl, pyrimidinyl, benzoimidazolyl or 
benzothiazolyl, each of which is optionally sut}stituted. 

12. The compound according to claim 1 1 wherein Cy^ has from one and three substituents 
independentiy selected from the group consisting of Ci-Cralkoxy. halo. di-Ci-C7-alkylaminaCi-C7- 
alkoxy and heteroaryi. 

13. The compound according to claim 12 wherein the substituents are selected from methoxy, 
fluoro, chloro, pyridinyl and dimethylamino-ettioxy. 

14. The compound according to claim 13 wherein Cy2 jg phenyl sul>stituted with one to tiiree 
CH3O-. 

15. The compound according to claim 6 wherein Y is (V-L^W-L^-. and 

L3 is a direct bond, -d-Ce-hydrocarbyl. -(C i-C3-hydrocarbyl) ^| -X'-(C 1-C3- hydrocarbyl) m2» "'^^"(^0-^3- 

hydrocarbyl), (Ci-C^- hydrocarbyO-NH-, or -NH-CCi-Cg- hydrocarbyl)-NH-; 
ml and m2 are independentiy Oor 1; 
X' is -N(R21).. -C(0)N(R21).. N(R21jc(OK -0-, or-S-; 
R?i is -H, V"-(Ci-C6-hydrocarbyl) ^\ 

is (Ci-Cg-hydrocarbyl) a-IVI-(Ci-C6-hydrocarbyl)b: 
a and b are Independently O or 1 ; 

M is -NH-, -NHC(O)-. -C(0)NH-, -C(0)-. -SO^-. -NHSOg-. or .SO2NH- 

V, V , and V" are independentiy selected from cycloalkyi, heterocyclyl, aryl, and heteroaryi; 
t is Oor 1. 

16. The compound according to claim 15 wherein Y is V-L^ and 
L3 is -NH-CH- or -CH-NH-; 

V is phenyl optionally substituted with from 1 to 3 moieties independentiy selected from halo, 

hydroxy, Ci-Cg-hydrocarbyl. CrC g-hydrocarbyl-oxy or -thio (particularly mettioxy or metiiylthio). 
wherein each of the hydrocarbyl moieties are optionally substituted with one or more moieties 
independentiy selected from halo, nitroso, amino, sulfonamide, and cyano. 
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17. The compound according to daim 16 wherein V is an optionally substituted ring moiety 
selected from: 









o- 




vir 

• 




00~,and 


m 

H . 





18. The compound according to daim 6 wherein 

Cy2 is cydoalkyi, aryl, heteroaryl, or heterocyclyl, each of which optionally Is substituted, and each of 
which optionally is fused to one or more aryl or heteroaryl rings, or to one or more saturated or 
partially unsaturated cydoalkyi or heterocyclic rings, each of which rings optionally is 
substituted, provided that when Cy^ is a cyclic moiety having -C(0)-, -C(S)-, -S(0)-, or -S(0)2- in the 
ring, then Cy^ is not additionally substituted with a group comprising an aryl or heteroaryl ring; 
and 

Is selected from the group consisting of a chemical bond, L^, W^L^, IAW\ W^-lAW\ and LAW^-!.^, 
wherein 

W\ at each occurrence, is S, O, or N(RQ). where R? is selected from the group consisting of 
hydrogen, alkyl, aryl, and aralkyi; and 
Is C-rC4 alkylene, C2-C4 alkenylene, or C^-C^ alkynylene. 

19. The compound according to claim 6 wherein Y Is selected from: 

a) Ai-LrBr, wherein Ai is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein Li Is -(CH2)o-INH(CH2)t,-r. -NHC{0)-, or 
-NHCHg-; and wherein Bl is phenyl or a covalent bond; 

b) A2-L2-B2-. wherein A2 is CH3(C=CH2)-. optionally substituted cydoalkyi. optionally 
substituted alkyl, or optionally substituted aryl; wherein L2 is -CsC-; and wherein B2 Is a 
covalent bond; 

c) A3-L3-B3-, wherein A3 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein L3 is a covalent bond; and wherein B3 Is - 
CH2NH-; 
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d) A4-L4-B4-. wherein A4 is an optionally substituted aryl; wherein L4 is -NHCH g-: and 
wherein B4 is a thienyl group; 

e) A^Lg-B^-. wherein A5 is an optionally substituted heteroaryt or optionally substituted 
heterocydyl; wherein L5 is a covalent bond; and wherein 85 is -SCH2-: 

f) morpholinyl-CH ^ 

g) optionally substituted aryl; 

h) Ag-Lg-Bg-. wherein Ag is an optionally substituted aryl. optionally substituted heteroaryl 
or optionally substituted heterocydyl; wherein Lg is a covalent bond; and wherein Bg is - 
NHCH2-: 

i) Ay-LrB wherein A^ is an optionally substituted heteroaryl or optionally substituted 
heterocydyl; wherein L7 is a covalent bond; and wherein By is -CH ^\ 

j) optionally substituted heteroaryl or optionally substituted heterocydyl; 

k) Ag-Lg-Bg-. wherein Ag is optionally substituted phenyl; wherein Lg is a covalent bond; 
and wherein Bg is -0-; 

I) A9-L9-B9-. wherein Ag is an optionally substituted aryl; wherein Lg is a covalent bond; 

and wherein Bg Is a furan group; 
m) AiO-L^o-BiO-. wherein AIq is an optionally substituted heteroaryl or optionally 

substituted heterocydyl; wherein Lig is -CH(CH 2CH3)-; and wherein BIq is -NHCH ^\ 
n) A^^-L^^-Bu-, wherein A^ ^ Is an optionally substituted heteroaryl or optionally 

substituted heterocydyl; wherein L^^ is a covalent bond; and wherein B^^ is -OCH 2-; 
0) A,2-Li2-Bi 2". wherein A^g 3" °P^'°"®"y substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocydyl; wherein L^j is-NHC(O)-; and wherein B^j 

is -N(optionally substituted aryl)CH ^\ 
p) A^3-Li3-B^3-. wherein A ^3 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocydyl; wherein L^3 is a covalent t)ond; and 

wherein 8^3 is -NHC(O)-; 
q) Ai4-Lu-B ^4-, wherein A14 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocydyl; wherein L^4 is-NHC(0)(optionally 

substituted heteroaryl); and wherein 8^4 is -S-S-; 
r) F3CC(0)NHs 
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s) Aig-IJg-B ^5-, wherein A ^5 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein U s is-(CH2)o-iNH(optionally 

substituted heteroaryl)-; and wherein 6,5 is -NHCH j-; 
t) A,6-Li6-B 16-. wherein Ai 6 is an optionally substituted aryl. optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein Lig is a covalent bond; and 

wherein Bi g is -N (optionally substituted alkyl)CH2-; and 
u) A,7-L,7-B ,7-. wherein Ai7 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L^^ is a covalent bond; and 

wherein Bi 7 is -(optionally substituted aryl-CH2)2-N-. 

The compound according to claim 6 wherein Y is selected from: 

a) D1-E1-F1-, wherein Di is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein Ei is -CH ^ or a covalent bond; and 
wherein R is a covalent bond; 

b) Dg-Eg-Fg-, wherein is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein is -NH(CH 2)o"2-' wherein F2 is a 
covalent bond; 

c) D3-E3-F3-. wherein D3 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E3 is -(CH 2)<!?NH-; and wherein F3 is a 
covalent bond; 

d) D4-E4-F4-. wherein D4 is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein E4 is -S(CH ^tnr* wherein F4 is a 
covalent bond; 

e) Dg-Es-Fg-. wherein D5 is an optionally substituted aryl. optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein Eg is -(CH 2)0-2^"^ wherein Fg is a 
covalent bond; and 

f ) Dg-Eg-Fg-. wherein Dg is an optionally substituted aryl, optionally substituted heteroaryl 
or optionally substituted heterocyclyl; wherein Eg is -NH(CH 2)o-2NH-; and wherein Fg is a 
covalent bond. 
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21. The compound according to claim 2 wherein R2 to R* are independently hydrogen, -NHg. 
nitro. furanyl, chloro, fluoro. butyl, trifluoromethyl. bromo. thienyl, phenyl, -CHCHC{0)-NH2. - 
C=CCH2-R® wherein R? is hydrogen. C^alkyl. hydroxy, amino, or d-C 7-alkoxy. 

22. The compound according to claim 3 wherein R^toR^are independently hydrogen, -NHg, 
nitro, furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, phenyl, -CHCHC{0>-NH2, - 

wherein is hydrogen, CrC ^^alkyl, hydroxy, amino, or Ci-Cy-alkoxy. 

23. The compound according to claim 6 wherein q is Oand X'' Is independently selected from the 
group consisting of a -NH-CH2-, -S-CHg- and -CHg-. 

24. The compound according to claim 1 wherein Ar^ has the formula 

and wherein G, at each occurrence, Is independently N or C. and C is optionally substituted. 

25. The compound according to claim 24 wherein Ar^ has the formula 

26. The compound according to claim 24 wherein Ar^ is selected from the group consisting of 
phenylene, benzofuranylene and indolinylene. 



2. 1 

27. The compound according to claim 6 wherein the moiety formed by Cy -X is selected from 



-CH3, 



MeO 




H 



CI 
F 



NH 



OMe 


OMe 


H 




' 9 
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28. 



The compound of claim 6 of formula (2): 




(2) 

or a phamiaceutically acceptable salt thereof, wherein 

R2 and ^ are Independently selected from the group consisting of hydrogen, trifluoromethyl, butyl, - 
(CH2)S-OH, chloro, fluoro, amino, phenyl, thienyl, furanyl, -CHCCHC(0)NH2. -CsCCHg-OH, - 
C=CCH2-OCH3; and 

the A ring is optionally further substituted with from 1 to 3 substituents independently selected from 
methyl, hydroxy, methoxy, halo, and amino. 

29. The compound according to claim 28 wherein Cy^ is selected from: 



MeO^ 




1 

MeO 


% 

t 






cx 








N 


t 





30. The compound according to claim 28 wherein the A ring is not further substituted. 

31. The compound according to claim 28 wherein and are -H. 

32. A compound according to claim 1 selected from: 

A/-[2-amino-5-(2-thienyl)phenyl]-4-{[(3,4-dlmethoxyphenyl)amino]methyl}benzamide; 

A/-[2-amino-5-(2-thienyl)phenyl]-4-{[(4-pyridin-3-ylpyrimidin-2-yl)amino]methyl}benzamide; 

N-[2-amino-5-(2-thienyl)phenyl]-4-[({6-[2-(dimethylamino)ethoxy]-l/-l-ben2imidazol-2- 

yl}thio)methyl]benzamide; 
A/-[2-amlno-5-(2-thienyl)phenyl]-4-{[(5-chIoro-6-fluoro-IH-benzimidazol-2- 

yl)amino]methyl}benzamide; 
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N-[2"amino-5-(2-thienyl)phenyl]-5-{[(3.4.54rimethoxyphenyl)amino]methyl}-l-benzofura 
carboxamide; 

l\H2-amino-5-(2-thienyl)phenylM^3.4.5-trimethoxybenzyl)indoline-6-cart)oxam 
trans-A/-[2-amino-5-(2-thienyl)phenyl]-3-(4-{[(3,4,5- 

trimethoxyphenyl)amino]methyl}phenyl)acrylamide; 
N-[2-amino-5-(24hienyl)phenyl]-4^[(3-fluoro-4-methoxyphenyl)amino]methyl}benzamide; 
N-[2-amino-5-(2-thienyl)phenyl]-4-{[(6-chloro-5-fluoro-l/-/-benzimidazol-2- 

yl)thio]methyl}benzamide; 
and a pharmaceutically acceptable salt of any one or more of the foregoing. 

33. A compound according to claim 1 for use in inhibting histone deacetylase. 

34. A compound according to callm 1 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

35. The compound of claim 34, wherein said treatment is effected by inhibiting histone deacetylase, 

36. The compound of callm 34, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

37. The compound of claim 34, wherein said cell proliferative disease is cancer. 

38. The compound of claim 37, wherein said cancer Is a solid tumor cancer. 

39. The compound of claim 37, wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

40. A pharmaceutical composition comprising a compound according to claim 1 and a 
pharmaceutically acceptable carrier. 

41. The pharmaceutical composition of claim 40 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

42. The pharmaceutical composition of claim 41 , wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

43. The pharmaceutical composition of claim 42, wherein said antisense oligonucleotide is selected 
from the group consisting if SEQ id No:! ^SEQ id No:2, SEQ id No:3. SEQ id No:4, SEQ id 
No:5, SEQ ID No:6. SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10. SEQ id No:I1, 
SEQ ID No:12, SEQ ID No:13. SEQ ID No:14, SEQ ID No:15. SEQ ID No:16, and SEQ ID No:17. 
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44. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 1 . 

45. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 40. 

46. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 41 . 

47. The method of claim 45. wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

48. The method of claim 45, wherein said cell proliferative disease is cancer. 

49. The method of claim 48, wherein said cancer is a solid tumor cancer. 

50. The method of claim 49, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

51 . The method of claim 46, wherein said cell proliferative disease Is a neoplastic cell proliferative 

disease. 

52. The method of claim 46, wherein said cell proliferative disease is cancer. 

53. The method of claim 52, wherein said cancer is a solid tumor cancer. 

54. The method of claim 53, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

55. A compound of the formula 



or a pharmaceutically acceptable salt or in vivo hydrolyzable ester or amide thereof, wherein: 
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4> is -NH 2 or -OH; 

ring >^ is a heterocyclyl. wherein if said heterocycly! contains an -NH- moiety ttiat nitrogen Is 
optionally substituted by a group selected from K; 

R? is a substituent on carbon and is selected from halo, nitro. cyano, hydroxy, trifluoromethyl. 
trifluoromethoxy. amino, carboxy. carbamoyl, mercapto. siilphamoyl. Ci^-allcyl. Cg-e- 
allcenyl. Cjre-alkynyl. CWalkoxy. Cv^-alkanoyl, Ci.g-alkanoyloxy. A/-<c,.5-alkyl)amino. N,N-(Ci. 
g-alkyi) gannino. Ci-5-alkanoylamino, N-(C i^-alkyl)carbamoyl. N,N-(C'^-alkyl) gcarbamoyl. C^- 
alkylS(0)a wherein a is Oto 2, Ci^alkoxycarbonyl. ISKCi^alkyDsulphamoyl , N.N-(Ci.6- 
alkyl)2Sulphamoyl. aryl. arytoxy, aryICi ^-alkyl, heterocyclic group, (heterocyclic group)C 1^- 
alkyl. or a group (B-E-): wherein R^, including group (B-E-). is optionally substituted on 
cart}on by one or more W; and wherein if said heterocyclic group contains an -NH- moiety 
that nitrogen is optionally substituted by J ; 

W is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, cartDOxy. 

carbamoyl, mercapto. sulphamoyi, Ci^alkyl, C2.6-alkenyl, C2.6-all<ynyl, CLg-alkoxy. Ci.Q- 
alkanoyl, Ci.g-alkanoyloxy, A/-(Ci^alkyl)amino, A/.N-(Ci^-alkyl)2amino, Ci.g-alkanoylamino. N- 
(Ci^-alkyl)carbamoyl, N,N-(C^^aIkyl)2carbamoyl, Ci.5-alkylS(0)a wherein a is Oto 2, Ci^- 
alkoxycarbonyl, N-(Ci.6-alkyl)sulphamoyl, /V,/\HCi-6-alkyl)2SUlphamoyl, or a group (B'-Et); 
wherein W, including group (B'-E-), is optionally substituted on carbon by one or more Y; 

Y and Z are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto. sulphamoyi, Ci.g-alkyI, C^^- 
alkenyl, C2^-alkynyl . Ci-s-alkoxy. C,^-alkanoyl, Ci.g-alkanoyloxy, N-(Ci.6-alkyl)amino, N/^iCi- 
g-aIkyl)2amino. Ci-e-alkanoylamino, N-(Ci.6-alkyl)carbamoyl, N.N-(Ci-6-alkyl)2carbamoyl, Cj^- 
alkylS(0)a wherein a is Oto 2, Cw-alkoxycarbonyl, AKCi^alkyDsulphamoyl or N^N-(Ci^- 
alkyl) 2Sulphamoyl; 

G, J and K are independently selected from Ci^alkyl, Ci^lkenyl, Ci^alkanoyl, Ci^- 
alkylsulphonyl. Ci^-alkoxycarbonyl, carbamoyl. N-(Ci^-alkyl)carbamoyl, A/yV/C/*- 
alkyOcarbamoyl. benzyloxycarbonyl. benzoyl, phenylsulphonyl. aryl. aryICi ^-alkyl or 
(heterocyclic group)Ci. 5-alkyl; wherein G, J, and K are optionally substituted on cartx>n by 
one or more Q; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by hydrogen or Cigalkyl; 
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Q is hato, nitro. cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, 
mercapto, sulpliamoyi, Ci-e-alkyl, C2-6-aIl<enyl, C2-6-alkynyl, Cl.g-alkoxy, d-e-alkanoyi, C^- 
alkanoyloxy, A/-(C,^-a1kyl)amino, A/,A/-(q^-alkcyl)2amino, Ci.g-alkanoylamino, N-(Ci^- 
alkyOcarbamoyl, A/.A/-(Clg-alkyl)2carbamoy1, Cl-e-alkylSfO g wherein a is 0 to 2, C-,^ 

aikoxycarbonyi. Ci^lkoxycarbonylamino, INMCi^alkyDsulphamoyl, A/yvfCi^- 

alkyl)2Sulphamoyl, aryl, arytoxy, aryl Ci.g-atkyl, arylC^-alkoxy, heterocyclic group, 
(heterocyclic group)C ^^-alkyl, (heterocyclic group)Ci. g-alkoxy, or a group (B"-E"-); wherein 
Q, including group (B^-E"-), is optionally substituted on carbon by one or more Z; 

B, B' and B" are Independently selected from Ci.^alkyl. C2.6-alkenyl, C2^-alkynyl, C^^- 

cycloalkyi, Ca-s-cycloalkylCi-e-alkyI, aryl, arylCi.e-alkyI, heterocyclic group, (heterocyclic 
group)C ^^-alkyl, phenyl or phenylCi.g-alkyI; wherein B, B' and B" Is optionally substituted 
on cart)on by one or more D; and wherein if said heterocyclic group contains an -NIH- 
moiety that nitrogen is optionally substituted by a group selected from G; 

E. E' and E" are independently selected from -N(R3)-, -0-, -C(0)0-, -0C(0)-, -C(0)-. -N(RT(0)- - 
N(R3)C(0)N(R^)-. -N(RT(0)0-, -OC(0)N(R%. -C(0)N(R^)-. S(0)r, -SOgNCR^)-. -NCR^JSOg- wherein 
and are independently selected from hydrogen or Ci^-alkyl optionally substituted by 
one or more F and r is 0-2; 

D and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi, Ci.g-alkyI, Cg^- 
alkenyl, C2.5-alkynyl, Ci.g-alkoxy, Ci^-alkanoyl, Ci-e-alkanoyloxy, N-td-e-alkyDamino, A/^AHCi- 
5-alkyt)2amino, d-e-alkanoylamino, N-(Ci.s-alkyl)carbamoyl, N,N-(C^^-alky1)2carbamoyl, Ci.g- 
alkylS(0)a wherein a Is Oto 2, d-e-alkoxycarbonyl, MCi-e-alkyUsulphamoyI or N,N-(C^^- 
alkyl) 2SUlphamoyl; 

m Is 0, 1 , 2, 3 or 4; wherein the values of R^ may be the same or different; 
RP is halo; 

n is 0, 1 or 2; wherein the values of R? are the same or different; and 
R\ P?, F^, and are as defined In claim 1 . 

The compound of claim 55 wherein: 
Ring A is a heterocyclyl; 

R? is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyi, Ci^-a!kyl, C2^-alkenyl, C2^-alkynyl, Ci.g-alkoxy, Ci.g- 
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alkanoyi, Ci-s-alkanoyloxy, A/-(Ci^-a!kyl)amino, A/.A/-{Ci^-alkyl) 2amino. Ci. g-alkanoylamino, N- 
(Ci.6-alkyl)carbamoyl, A/^-(Ci^-alkyl) jcarbamoyi, C,^-aIkyIS{0) g wherein a is O to 2 , Ci^ 
alkoxycarbonyl, A/-<Ci^-alkyl)sulphamoyl. A/^-(Ci^-alkyl)2Sulphamoy1 or a group (B-E-); 
wherein, B is selected from Ci-s-alkyl. Cg^-alkenyl, Cj^-alkynyl. Cg'^-cycioalkyl, C^-^- 
cydoalkylCi-5-alkyl, phenyl, heterocyclyl. phenyWalkyI or heterocydylC ,^-alkyl; wherein B 
is optionally substituted on carbon by one or more D; and wherein if said heterocyclyl 
contains an -NH- moiety that nitrogen is optionally substituted by a group selected from 
G; 

E is -N(Ra)-. -0-. -C(0)0-. -0C(0)-, -C(0)-. -N(RT(Oh -C(0)N(R^)-. -8(0)^. -S02N(RV. -N(Ra)S02- 
wherein R3 is hydrogen or C^^-alkyl optionally substituted by one or more D and r is 0-2; 

D is independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 

trifluoromethoxy, amino, cartx)xy, carbamoyl, mercapto, sulphamoyi, Ci^-alkyl, C2^- 
alkenyl. C2^-alkynyi, Ci.g-alkoxy. C,^-alkanoyl. Ci-e-alkanoyloxy, /MCl-enalkyDamlno, A/,zv-{C-,. 
g-alkyi) gamino, Ci.e-alkanoylamino, A/-(Ci-^-alkyl)carbamoyl, /V.A/-(Ci5-alkyl)2carbamoyl, C^. 
6-alkylS(0) ^ wherein a is O to 2 . Ci. g-alkoxycarbonyl. A/-(Ci.6-alkyl)sulphamoyl and WyV-/C/s- 
alkyl) 2Sulphamoyl; 

G is selected from Ci4-alkyl, C^4-alkanoyl, C^^-alkylsulphonyl, C^-alkoxycart^onyl. carbamoyl, 
A/-(Ci4-alkyl)carbamoyl, A/,A/-(C^4-alkyl)carbamoyl. benzyl, benzyloxycarbonyl, benzoyl and 
phenyl sulphonyl; 

mls0,1,2,3or4; wherein the values of RS are the same or different; 
R5 Is halo; and 

n is 0, 1 or 2; wherein the values of R6 are the same or different. 
57. The compound of claim 56 wherein: 

Ring A is a pyrldyl, quinolyl, indolyl, pyrlmidinyl, morpholinyl, piperidinyl, piperazinyl, 

pyradazinyl, pyrazinyl, thiazolyl. thienyl, thienopyrimidlnyl, thienopyridinyl, purinyl, triazinyl, 
oxazolyl, pyrazolyl, orfuranyl; wherein if Ring A contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R5 is a substituent on carbon and is selected from halo, amino, Ci^-alkyl, Ci-e-alkoxy, AZ-(CI^- 
alkyDamino. aryi. aryloxy. arylC ^^-alkyl, heterocyclic group, (heterocyclic group)C ^^-alkyl, 
or a group (B-E-); wherein RS. including group (B-E-). is optionally substituted on carbon by 
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one or more W; and wherein if said heterocyclic group contains an -NH- moiety that 

nitrogen is optionally substituted by J; 
W is hydroxy, mercapto, Ci^-alkyl, C^-all^oxy, N,N'[Ci.Q-aky\) 2am\no or a group (B*-E*-); 

wherein W. including group (B-E'-). is optionally substituted on carbon by one or more Y; 
Y and Z are independently selected from halo, nitro, cyano, hydroxy, C^-alkoxy, N,/\/-{C\^- 

alkyl)2amino or Ci.5-alkanoylamino; 
G, J and K are Independently selected from C^-alkyl, Cg-S-alkenyl, C^-alkanoyl, aryi, arylCW 

alkyi or (heterocyclic group)Ci-g-alkyl; wherein G. J and K are optionally substituted on 

carbon by one or more Q; and wherein if said heterocyclic group contains an -NH- moiety 

that nitrogen is optionally substituted by hydrogen or Ci.g-alkyI; 
Q is cyano, hydroxy, Ci.g-alkoxy, Cl.g-alkanoyloxy, Ci-g-alkoxycarbonyl. Ci.g- 

alkoxycarbonylamino, aryl, aryloxy or a group {B"-E"-): wherein Q. including group (B"-E"-), 

is optionally substituted on carbon by one or more Z; 
B, B' and B" are independently selected from (WalkyI, C2-6-alkenyl, C2''-alkynyl, C3.Q- 

cycloalkyl, Ca^-cycloalkylCi^alkyl, aryl. arylCi^g-aikyl, heterocyclic group, (heterocyclic 

group)Ci.6-alkyl, phenyl or phenylC^-alkyl; wherein B, B^iand B" are optionally substituted 

on carbon by one or more D; and wherein if said heterocyclic group contains an -NH- 

moiety that nitrogen is optionally substituted by a group selected from G; 
E. E' and E" are independently selected from -N{R^)-, -0-. -C(0)0-. -0C(0)-, -C(0)-, -N(RT(0)-, - 

N(R^)C(0)N(R3)-. .N(RT(0)0 -OC(0)N(R^)- -C(0)N(RV. -S(0), , -S02N(R3)-. -N(R3)S02- 

wherein R^ and are independently selected from hydrogen or Ci.g-alkyI optionally 

substituted by one or more F and r is 0-2; 
D and F are independently selected from halo, Ci.g-alkoxy or A/,N-(Ci-g-alkyl)2amino; 
m is 0. 1 . 2 , 3 or 4 ; wherein the values of R? are the same or different; 
R^ Is fluoro or chlbro; and 

n is 0, 1 or 2, wherein the values of R^are the same or different; 
The compound of claim 57 wherein: 

Ring A is pyridin-4-yl, pyridin-3-yl, pyriclin-2-yl, quinolin-8-yl. pyrimidin-6-yl, pyrimidin-5-yl, 
pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl. piperidin-3-yl. piperdin-2-yl. piperazin-4-yl, 
pyridazln-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl. thleno[3,2d]pyrimidinyl, 
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thieno[3,2b]pyrimidinyl. thieno[3,2b]pyridiny1, purin-6-yl or triazin-6-yl; wherein ff Ring A 
contains an -NH- moiety that nitrogen is optionally substituted by a group selected from K; 
is a substituent on carbon and is selected from fluoro, chloro, amino, methyl, ethyl, propyl, 
methoxy, Al-methylamino. A/-ethylamino, /V-propylamino, N-butylamino, phenyl, 
naphthylethyl, piperazin-1-y1, piperidin-1-yl, piperidin-4-yl, 2-(thiomethyl)-pyrimidin-4-yl, 
tetrahydroftjran-2-ylmethyl, tetrahydropyran-2-ylmethyl. l,2,5-thiadiazol-3-ylethyl, piperidin- 
1-ylmethyl, pyrldin-2-yl methyl, or a group (B-B-); wherein R?, including group (B-B-). is 
optionally substituted on carbon by one or more W; and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen is optionally substituted by J; 

Wis hydroxy, methyl, ethyl, ethoxy, IV,A/-(diethyl)amino, A/,A/-(dibutyl)amino,or a group (B'-E'-); 
wherein W. including group (B'-E'-). is optionally substituted on carbon by one or more Y; 

Y and Z are independently selected from fluoro, chloro, bromo, nitro, cyano, hydroxy, 
methoxy, A/,A/-{dimethyl)aminoor methylcarbonylamino; 

G, J and K are independently selected from methyl, ethyl, propyl, pentyl, 2-methylbutyl, butyl, 
acetyl, benzyl, 3-(pyrrol-l-yl)propyi or pyrrolidin-2-one-(5S)-methyl; wherein G,Jand Kare 
optionally substituted on carbon by one or more Q; and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogen is optionally substituted by hydrogen or methyl; 

Q is cyano, hydroxy, methoxy, ethoxy, methylcarbonyloxy, methoxycarbonyl, N 

butoxycarbonylamino, phenyl or a group (B"-E"-); wherein Q, including group (B"-E"-), is 
optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from methyl, ethyl, propyl, cyclohexyl, phenyl, benzyl, 
1,2.3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoethyl, 2-pyrrolldin-l-ylethyl, 
3-morpholinopropyl, 3-(4-methylpiperazin-l-yl)propyl, 2-piperidin-l-ylethyl, 3-piperidin-l- 
ylpropyl, pyridin-3-ylmethyl or imidazol-1-ylpropyl; wherein B. B' and B" are optionally 
substituted on carbon by one or more D; and wherein if said heterocyclic group contains 
an -NH- moiety that nitrogen is optionally substituted by a group selected from G; 

E. E' and E" are independently selected from -N(R%. -0-, -C(OK -NHC(O)-. .N(RT(0)0-; wherein 
R? is hydrogen or methyl optionally substituted by one or more F; 

D and F are independently selected from fluoro, methoxy or ethoxy; 

m is 0 , 1 , or 2; wherein the values of R? are the same or different; 
is fluoro; and 
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n is Oor 1 . 

59. The compound of claim 55 that is selected from one of the compounds from Tables 1-8 
and 13 of WO 03/087057 modified by replacing the terminal moiety: 

with R'* O , wherein O, R\ R2, F^, and R* are as defined in claim 1 . 

60. A compound according to claim 55 for use in inhibting histone deacetylase. 

61. A compound according to callm 55 for use In treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

62. The compound of claim 61, wherein said treatment is effected by inhibiting histone deacetylase. 

63. The compound of calim 61, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

64. The compound of claim 61, wherein said cell proliferative disease is cancer. 

65. The compound of claim 64, wherein said cancer is a solid tumor cancer. 

66. The compound of claim 64, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

67. A pharmaceutical composition comprising a compound according to claim 55 and a 
pharmaceutically acceptable carrier. 

68. The phannaceutical composition of claim 67 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

69. The pharmaceutical composition of claim 68, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

70. The pharmaceutical composition of claim 69, wherein said antisense oligonucleotide Is selected 
from the group consisting if SEQ id No: I SEQ id No:2. SEQ id No:3, SEQ ID No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:l 1 , 
SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15. SEQ ID No:16, and SEQ ID No:17. 

71 . A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 55. 
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72. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the phamriaceutical composition 
of claim 67. 

73. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 68. 

74. The method of claim 72, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

75. The method of claim 72, wherein said cell proliferative disease is cancer. 

76. The method of claim 75. wherein said cancer is a solid tumor cancer. 

77. The method of claim 76. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

78. The method of claim 73, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

79. The method of claim 73, wherein said cell proliferative disease is cancer. 

80. The method of claim 77, wherein said cancer is a solid tumor cancer. 

81. The method of claim 78, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

82. A compound of the formula: 




the N-oxide forms, the phanmaceutically acceptable addition salts or the stereo-chemically 

isomeric forms thereof, wherein 
O is -NH 2 or -OH; 

n is 0.1 . 2 or 3, wherein when n is 0 then a direct bond is intended; 
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t is 0, 1,2,3 or 4, wherein when t is 0 then a direct bond is intended: 
Q, X. Y, and Z are independently N or CH; 
is H or as defined in daim 1 ; 

R?, and are as defined in daim 1 ; 
R12 is hydrogen, halo, hydroxy, amino, nitro, Ci.g-alkyI, Ci-6-alkyloxy. trifluoromethyl. di(Ci^- 

alkyOamino, hydroxyamino and naphthalenylsulfonylpyrazinyl; 
-L- is a direct bond or a bivalent radical selected from Ci^-alkanediyl, amino, carbonyl and 

aminocarbonyl; 

each R^3 jg g hydrogen atom, wherein when t is 2, 3, or 4 one of the R^^ is optionally aryl; 

Ri'^ is hydrogen, hydroxy, amino, hydroxyC^-alkyl, CWalkyI, Ci^-alkyloxy,arylC ^^-alkylp 
aminocarbonyl, hydroxycarbonyl, aminoCI-e-alkyI, aminocarbonylCw-alkyl, 
hydroxycarbonylCi-6-alkyl, hydroxyaminocarbonyl, Ci^-alkyloxycarbo nyl, Ci-s-alkylaminoCi. 
6-alkyl or di(Ci^-alkyl)aminoC^^-alkyl; 

Ring A Is selected from 




(a-9) (a-10) Ta-Ii) <a-12) 
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<a-37) 





N 



(a-38} 



(a-39) 




(a-42) 



(8-43) 



N 





<a-40) 



(a-44) 




(a-48) 



(a.49) (a-50) (a-51) 

wherein each s is independently 0,1,2.3,4or5; 

R5 and R6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; trihaloC ,.g- 
alkyl; trihaloC ^.g-a'^yloxy; C^.g-all^yl; C^.g-^lkyl substituted with aryl and 03.10 cycloalkyi; C,.6- 
alkyloxy; C^ Q-alkyloxyC ^_g-alkyloxy; C^.g-alkylcarbonyl; C^.g-alkyloxycarbonyl; C^ g- 
alkylsulfonyl; cyanoC i.g-alkyi; hydroxyC ^.g-alkyl; hydroxyC ^.g-alkyloxy; hydroxyC ^.g- 
alkylamino; aminoC ^ g-alkyloxy; dl(C,.6-alkyl)aminocarbonyl; di(hydroxyC ,^-alkyl)amino; 
(aryl)(C i.g-alkyl)amino; di(C i.g-alkyl)aminoC ^.g-alkyloxy; di(C ,.g-a!kyl)aminoC ,.g-alkylamino; 
di(C,.g-alkyl)aminoC ^.g-alkylaminoC i.g-aikyi; arylsulfonyl; arylsulfonylamino; aryloxy; 
aryloxyC ^.g-alkyl; arylC 2«-alkenediyl; di{C ,.6-alkyl)amino; di(C ^.g-alkyOaminoC ^.g-alkyl; Cdi(Ci.e- 
alkyl)amino(C ,.g-alkyl)amino; di(C ^.g-alkyl)amino(C ^_g-alkyl)aminoC ^.g-alkyl; di(Ci^- 
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alkyl)aminoC ^^alkyl(C^^-alkyl)amino; di(Ci.g-alkyl)aminoC ^^alkyl(C ^-alkyl)aminoCi^-alkyl; 
aminosulfonylaminolCLe-alkyDaminoj aminosulfonylaminolCi.e-alkyDaminoCi.e-alkyI; di(C^^- 
alkyl)aminosulfonylamino(Ci. g-alkyl)amino; di(Ci.6-alkyl)aminosulfonylamino(Ci. 
alkyl)aminoCi. g-alkyi; cyano; thiophenyl; thiophenyl substituted with di(Ci.0-alkyl)aminoCL g- 
alkyKCi-e-alkyDaminoCi^-alkyl, di(Ci^alkyl)aminoC ^^alkyl, Ci-e-alkylpiperazinylCI-e-alkyl, 
hydroxyCi.e-alkylpiperazinylCi.e-alkyl^hydroxyCi.e-alkyloxyCI.e-alkylpiperazinylCi-e-alkyl, 
di(Ci.g-alkyl)aminosulfonylpiperazinylC ^^-alkyl, Cl-g-alkyloxypiperidinyl, Ci.^ 
alkyloxypiperidlnylCWalkyI, morpholinylCI. g-alkyi, hydroxyCi.6-alkyl(Ci.6-alkyl)aminoC^^- 
alkyl, or di(hydroxyCi. 5-alkyl)aminoCi.6-alkyl; furanyl; furanyl substituted with liydroxyCi. g- 
alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci^-alkyl; CJi-g- 
alkyltriazolyl; tetrazolyl; pyrrolldlnyl; pyrrolyl; piperidinylCi. g-alkyloxy; morphollnyl; Ci^ 
alkylmorpholinyij morpholinylCi-e-aikyloxy; morpholinylC ^^-alkyl; morpholinylCi-e-alkylamino; 
morphoIinylC^e-alkylaminoCi-e-aikyl; piperazinyl; Ci.g-alkylpiperazinyl; Ci^-aikyipiperazinylC x. 
g-alkyloxy; piperazinylC ^^-alkyl; naphthaienylsulfonylpiperazinyl; 

naphthalenylsulfonyipiperidinyl; naphthalenylsulfonyl; Ci-e-alkylpiperazinylCi-e-alkyi; Ci.g- 
alkylpiperazinylCi-e-alkyiamino; Cl-e-alkyipiperazinyiCi.e-aikylaminoCx.e-aikyI; Ci^- 
alkyipiperazinylsuifonyl; aminosulfonylpiperazinyiCi-e-alkyloxy; aminosulfonylpiperazinyl; 
aminosuifonylpiperazinylCi-e-alkyI; di(C^^-alkyl)amjnosulfonylpiperazinyl; dl(Ci.g- 
alkyDaminosulfonylpJperazinylCi-e-alkyl; hydroxyCi .g-alkyl piperazinyl; hydroxyCi-g- 
aikylpiperazinylCi-6-alkyl; Ci-5-alkyloxyperldinyl; Ci-e-alkyloxypiperidinylCx-g-alkyl; 
piperidinylaminoC i^alkylamino; piperidinylaminoCi.6-alkylaminoCi.6-aikyl; (Ci.g- 
alkylpiperidinyl)(hydroxyCi 6-alkyl)aminoC,^-alkylamino; (Ci.g-alkylplperidinyl)(hydroxyCi. g- 
alkyl)aminoCI. 5-alkylaminoCi-g-alkyl; hydroxyCi-e-alkyloxyCi-e-alkylpiperazinyl; hydroxyCi. g- 
alkytoxyCi-e-alkylpiperazinylCi-e-alkyl; (hydroxyCi. g-alkyl)(Ci.g-alkyl)amino; (hydroxyCi. 5- 
alky!)(Ci ^-alky!)aminoCi 6-alkyl; hydroxyC*-alkylaminoCi-e-alkyl; di(hydroxyCi. g- 
alkyt)aminoCi. g-alkyi; pyrroIidinylCi. g-alkyi; pyrrolidinylCi. g-alkyloxy; pyrazolyl; thiopyrazolyl; 
pyrazolyl substituted with two substituents selected from Ci-g>alkyl and trihaloCi. g-alkyl; 
pyridinyl; pyridinyl substituted with Ci.g-alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrlmidinylpiperazinylj tetrahydropyrinnidinylpiperazinylCi-e-alkyI; quinolinyl; 
indolyl; phenyl; phenyl substituted with one, two or three substituents independently 
selected from halo, amino, nitroA-e-alkyI, Ci. g-alkyloxy, hydroxyCi 4-alkyl, trifluoromethyl. 
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trifluoromelhyloxy, hydroxyCi 4-aIkyloxy, C„-alkyIsulfonyl, CM-alkyloxyCM-alkylOXy, Ci4- 
alkyioxycarbonyl.aminoCi 4-alkyloxy, di(Ci4-alkyl)aminoC^-alkyloxy, di(C^-alkyl)amino, 
di(Ci4-alkyl)aminocarbony1. di(Ci4-alkyl)aminoCi4-alkyl, di(C^-alkyl)aminoC^-alkylaminoCi. 
4-alkyl, di(Ci4-alkyl)amino(Ci4-alky1)amino. di(C„-alkyl)amino(Ci4-alkyl)aminoC-,4-alkyl, di(Ci. 
4-alkyl)aminoC i4-alkyl(Ci4-alkyl)amino, di(C^-alkyl)aminoC i4-alkyl(Ci4-alkyl)aminoCi4-alkyl, 
aminosulfonylamino(Ci 4-alkyl)amino. aminosulfonylamino(C ^-alkyl)aminoC-^4-alkyl, di(C^- 
alkyl)aminosulfonylamino(C ^-alkyl)amino, di(C-^^-alkyl)aminosulfonylamino(Ci 4- 
alkyl)aminoC^-alkyl. cyano. piperidinylCu-alkyloxy. pyrrolidinylC 14-alkyloxy, 
aminosulfonylpiperazinyl, aminosulfonylpiperazinylCw-alkyI, di(C-,4- 

alkyDaminosulfonylpiperazinyl. di(C-^-alkyl)aminosulfonylpiperazinylC -,4-alkyl. hydroxyC^- 
alkylpiperazinyl, hydroxyC -j4-a!kylpiperazinylC ^-alkyl, Ci4-alkyioxypiperidinyl, Ci4- 
alkyloxypiperdinylC 14-aIkyl, hydroxyCi^-alkyloxyCw-alkylpiperazinyi'^ydroxyCw-alkyloxyCi. 
4-aIkytpiperazinylCi 4-alkyl, (hydroxyCi 4 -alkyl)(Ci4-a!kyl)amino, (hydroxyCi 4-alkyl)(Ci4- 
alkyl)aminoCI 4-alkyl, di(hydroxyCi4-atkyl)amino, di(hydroxyC i4-alkyl)aminoCi4-alkyl, furanyl, 
furanyl substituted with-CH=CH-CH=CH-, pyrrol idinylCu-alkyI, pyrrolidinyICi 4-alkyloxy, 
morpholinyl, morpholinylC -^4-alkyloxy, nnorpholiny)Ci 4-alkyl, morpholinylC ^-alkylamino, 
morpholinylCu-alkylaminoCi- 4-alkyl, piperazinyl, Ci4-alkylpiperazinyl, Ci^-alkylpiperazinylCi- 
4-alkyloxy, piperazinylC 14-alkyl, Ci4-alkylpiperazlnylC -,4-alkyl, C^-alkylpiperazinylCi 4- 
alkylamino. Ci'^.-alkylpiperazinylCi-4-alkyIaminoCi'^-alkyl, tetrahydropyrimidinylpiperazinyl, 
tetrahydropyrimidinylpiperazinytCi- 4-alkyl, piperidinylaminoCw-alkylamino, 
piperidinylamlnoCu-alkylaminoCu-alkyl, (Ci4-alkylpiperidiny!)(hydroxyCi 4-alkyl)aminoCi4- 
alkylamino. (Ci4-alkylpiperidinyl)(hydroxyCi 4-alkyl)aminoCi 4-alkylaminoCi 4-alkyl, 
pyridinyICi 4-alkyloxy. hydroxyCi 4-alkylamino, hydroxyCi 4-alkylaminoCi 4-alkyl, di(Ci4- 
alkyl)aminoCi 4-alkylamlno. aminothiadiazolyl,aminosulfonylpiperazinylCi 4-alkyloxy. and 
thiophenylCu-alkylamino; the central moiety 
/-(qH2)n 

— 

is optionally bridged f/.e., forming a bicydic moiety) with a methylene, ethylene or 
propylene bridge; 

each and can be placed on the nitrogen in replacement of the hydrogen; 
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aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo. Cl^-alkyi. (-Walkyloxy. trifluoromethyl. cyano, and 
hydroxy carlx)nyl. 
83. The compound of claim 82 wherein: 

n is 1 or 2; 

t is 0. 1 or 2; 

each Z Is nitrogen; 

js hydrogen, nitro, C^ g-alkyloxy. trifluoromethyl, di(C-,.5-allcyl) amino, hydroxyamino or 

naphtalenylsulfonylpyrazinyl; 
-Lhs a direct bond or a bivalent radical selected from Cw-alkanediyI, carbonyl and 

aminocarbonyl; 
each R^^ is hydrogen; 

is hydrogen. hydroxyC i^-alkyl, aminocarbonyl, hydroxyaminocart)onyl or di(Ci^-alkyl) 
aminoCi-s-aikyI; 

the A ring Is a radical selected from (a-1), (a-7), (a-9),(a-10), (a-12), (a-14), (a-19), (a-20), (a- 

21), (a-22), (a-23), (a-30), (a-34), (a-49) and (a-50); 
each s is independently 0,1, 2 or 5; 

each RS and R? are independently selected from hydrogen; halo; nitro; trihaloCi. g-alkyl; 
trihaloCi- g-alkyloxy; Ci^-alkyl; CWalkyloxy; Cl^-aikylsulfonyi; (ary!)(Ci.5-aikyl)amino; 
arylsulfonyl; aryloxy; arylC^e-aikenediyl; di(Ci.g-a!kyl)amino; thiophenyi; thiophenyl 
substituted with dKCi-e-alkyDamlnoCI-e-alkyKCI-e-alkyDamlnoCi-e-alkyI, dKCi-e-alkyOaminoCi-e- 
alkyl.Ci-e-alkylpiperazinylCi-e-alkyl, hydroxyCi-g-alkylpiperazinylCi-e-alkyl, hydroxyCi. g- 
alkyloxyCi.e-alkylpiperazinylCi. g-alkyl, ditCi-e-alkyDaminosulfonylpiperazinylCi-e-alkyl. Ci.5- 
alkyloxypiperidinylCI- ^alkyl. morpholinylCi. e-alkyl. hydroxyCi-s-alkyKCi-e-alkyDaminoCi-s- 
alkyl, or difhydroxyCi-e-alkyDaminoCi-g-alkyl; furanyl; oxazolyl; pynrolyl; pyrazolyl; pyridinyl; 
pyridinyl substituted withC ^.g-alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted 
with one. two or three substituents independently selected from halo, amino, C^^-alkyl, C^. 
g-alkyloxy. hydroxyCi4.alkyl, trifluoromethyl, trifluoromethyloxy. di(Ci4-alkyl)aminoCU- 
alkyloxy. di(Ci4-alky1)am!no, di(Ci4-alkyl)aminoCi4-alkyl. dKCu-alkyDaminoCw-alkyKCu- 
alkyDammo, dilC^-alkyDaminoCw-alkyKCu-alkyDaminoC i^-alkyl, hydroxyC ^- 
alkylpiperazinylCi-4-alkyl, hydroxyC'-alkyloxyCw-alkylpiperazinylCw-alkyl. di (hydroxyC ^4- 
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alkyl)aminoCi 4-alkyl. pyrrolidinylCw-alkyl. pyrrolidinylC ,^-alkyloxy. morpholinylCu-alkyloxy. 
morpholinylCw-alkyI, and Cw-alkylpiperazinytCw-alkyl, and 
the central moiety 

/-(CH2)n 
— N Z— 

\ / is optionally bridged f/.e., forming a bicydic moiety) with a methylene bridge. 

84. The compound of daim 83 wherein: 
t is Oor 2; 

js hydrogen; 
-L-is a direct bond; 
R''^ is hydrogen; 

the A ring is a radical selected from (a-1). (a-9), (a-19). (a-20). (a-21), (a-22). (a-23), (a-49) and 
(a-50); and 

each and R? is independently selected from hydrogen; halo; trihaloCi ^-alkyl; trihaloCi__^ 
alkyloxy; Ci^-alkyl; C^^-alkytoxy; arylC^-alkenediyl; di(Ci.6-alky)amino; thiophenyl; 
thiophenyl substituted with dKCI'^-alkyDaminoCi-s-alkyKC'^alkyDaminoCI-ralkyl, di(CI.6- 
alkyDaminoCi-ralkyl, Ci-e-alkylpiperazlnylCi-s-alkyI, hydroxyCi-e-alkylpiperazlnylCi'^-alkyl, 
hydroxyCI- e-alkyloxyCI-e-alkylplperazlnylCI-e-alkyI, Ci'^-alkyloxyplperidinylC i^g-alkyl, 
morphollnylCi-6-alkyl. hydroxyCI''-alkyl(CI'^-alkyl)aminoCi-s-alkyl. or di(hydroxyC 
alkyDaminoCi-6-alkyl; furanyl; oxazolyl; pyrazolyl; pyrldinyl; pyridinyl substituted with Ci.g- 
alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted with one, two or three 
substituents independently selected from halo, amino, CWalkyI, C^^-alkyloxy. hydroxyC 
alkyl. trifluoromethyl, trifluoromethyloxy, dKCu-alkyDaminoC^-alkyloxy, di(Ci4-alkyl)amino, 
di(Ci4-alkyl)aminoCM-alkyl, di(Ci4-alkyl)aminoC i4-alkyl(Ci4-alkyl)aminoCi 4-alkyl, hydroxyCi. 
4-alkylpiperazinylCi 4-alkyl. hydroxyCw-alkyloxyC 1.4-alkylpiperazinylCw-alkyl, di(hydroxyC ^- 
alkyl)aminoCi 4-alkyl. pyrrolidinylCu-alkyI pyrrolidinylC^-alkyloxy, morpholinylCWalkyloxy. 
morpholinyICi 4-alkyl. and C^-alkylpiperazinylCw-alkyl. 

85. The compound of daim 83 wherein: 
n is 1; 

t is O; 

R^2 is hydrogen; 
-L-is a direct bond; 
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R''* is hydrogen; 

the A ring is a radical selected from (a-1) and (a-20); 
each s Is independently Oor 1; and 

each R? and R? is independently selected from hydrogen; thiophenyl; thiophenyl substituted 
with di(Ci.5-aIkyl)aminoC^^-alkyl or C^-alkylplperazinylCi-e-alkyi; furanyl; phenyl; and phenyl 
substituted with one substituents independently selected from dKCu-alkyOaminoCpr 
alkyloxy. dKCw-alkyOamino, di(Ci4-alkyl)aminoCi4-alkyl, dllCM-alkyDaminoCw-alkyKCw- 
alkyl)aminoCi4-alkyl. pyrrolidinylCWalkyI, pyrrolidinylC^-alkyloxy and Ci^^- 
alkylpiperazinylCu-alkyl. 

86. The compound of claim 82 wherein L is a direct bond and R^^ Is H. 

87. The compound of claim 82 wherein: 
t is O: 

R12 is hydrogen, halo, hydroxy, amino, nitro, Ci.3-alkyl. C^^-alkyloxy. trifluoromethyl or dKCW 
alkyOamino; 

-L- Is a direct bond or a bivalent radical selected from C,^-alkanedlyl, amino, and carbonyl; 

R'"^ is hydrogen, hydroxy, amino, hydroxyCi.g-alkyl, CWalkyi, C^-alkyloxy, arylCWalkyI, 
aminocarbonyl, aminoCi.g-alkyl, Ci-e-alkylaminoCi-e-alkyI or di(Ci.6-alkyI}aminoCi^-alkyl; 

the A ring is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), {a-8), (a-9), (a-10), ca- 
ll), (a-12). (a-1 3). (a-14), (a-1 5), (a-16), (a-1 7), (a-1 8), (a-1 9), (a-20), (a-21), (a-22), (a-23), 
(a-24), (a-25), (a-26), (a-28), (a-29), (a-30). (a-31), (a-32). (a-33), (a-34), (a.35), (a-36). (a- 
37), (a-38), (a-39), (a-40), (a-41), (a^2), (a-44), (a-45). (a-46). (a-47), (a-48) and (a-51); 

each s is independently 0, 1 , 2, 3 or 4; 

R5 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi. g-alkyl; trihaloCi. g-alkyloxy; Cl,e-alkyl; Ci.^ 
alkyloxy; Ci.g-alkylcarbonyl; C,^-alkyloxy carbonyl; Ci _g-alkylsulfonyl; hydroxyCi.g-alkyI; 
aryloxy; di(C^^-alkyl)amino; cyano; thiophenyl; furanyl; furanyl substituted with hydroxyCi.g- 
alkyl; benzofuranyl; imidazoiyi; oxazolyl; oxazolyl substituted with aryl and Ci.g-alkyl; C^^- 
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; Ci.g-alkylmorpholinyl; 
piperazinyl; CWalkylpiperazinyl; hydroxyCi^-alkylpiperazinyl; Ci.g-alkyloxypiperidinyl; 
pyrazoly; pyrazolyl substituted with one or two substituents selected from Ci^-alky and 
trihaloCi- g-alkyi; pyridinyl; pyridinyl substituted with d ^alkyloxy, aryloxy or aryl; 
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pyrimidinyl; quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 
independently selected from halo, Ci^-alkyl, Ci.g-allcytoxy, or trifluoromethyl; 
R6 is hydrogen; halo; hydroxy; amino; nitro; triha!oCi ^-alkyl; trihaloCi ^-alkytoxy; C,^-alkyl; Ci.g- 
alkyloxy; Ci^alkylcarbonyl; CWalkyloxycarbonyl; Ci^-alkylsulfonyl; hydroxyCi ^-alkyl; 
aryloxy; di(Ci ^-aIkyl)amino; cyano; pyridinyi; phenyl; or phenyl substituted with one or two 
substituents independently selected from halo, C,.6-alkyl. Ci. 5-alkyloxy, and trifluoromethyl, 
and 

the central moiety 

/~(qH2)n 
— 7.— 

is optionally bridged (\.e,, forming a bicyclic moiety) with an ethylene bridge. 

The compound of claim 8 2 wherein: 
R12 is hydrogen, halo, hydroxy, amino, nitro, Ci.g-alkyl, CWalkyloxy, trifluoromethyl, 

hydroxyamino or naphthalenylsulfonylpyrazinyl; 
Rw is hydrogen, hydroxy, amino, hydroxyCi. g-a'kyl. Ci^-alkyloxy, aryICi, g-alkyl. aminocart>onyl, 

hydroxycarbonyl, aminoCi. g-a'kyl. aminocrbonylCi- g-^'M. hydroxycarbonylCWalkyl, 

hydroxyaminocarbonyl, Ci-e-alkyloxycarbonyl, Ci.g-alkylaminoCi. g'^'kyl or CJi(Ci^- 

alkyl)amlnoCi- g-alkyi; 

the A ring is a radical selected from (a-1), {a-2), (a-3), (a-4), (a-5). (a-6), {a-7), (a-8), (a-9), (a- 
10). (a-1 1)^(3-12). (a-13), (a-14), (a-15), (a-16), (a-1 7), (a-18), (a-19), {a-20), {a-21). (a-22), 
(a-23), (a-24), (a-25), (a-26), (a-2 7), (a-28), (a-29), (a-30), (a-3 1 )i (a-32), (a-33), (a-34), (a- 
35). (a-36). (a-37). (a-38), (a-39), (a-40), (a-41), (a^2). (a-43) and (a-44); and 

each R5 and R^ are independently selected from hydrogen; halo; hydroxy; amino; nitro; 

trihaloCi ^-alkyl; trihaloCi. g-alkyloxy; Ci.g-alkyl; Ci.6-alkyloxy; Ci-e-alkyloxyCi-e-alkyloxy; Ci.g- 
alkylcarit>onyl; C,.6-alkylsulfonyl; cyanoCi. g-alkyl; hydroxyCi. 5-alkyl; hydroxy Ci-s-alkyloxy; 
hydroxyCi- g-alkylamino; aminoC^-alkyloxy; dl(C ^^-alkyOamlnocartDonyl; dIfliydroxyCW 
alkyDamino; di(Ci-g-alkyl)aminoCi. g-alkyloxy; di(Ci. g-alkyOaminoCi. g-alkylamino; arylsulfonyl; 
arylsulfonylamino; aryloxy; arylC^-alkenediyl; di(C ^^-alkyl)amino; cyano; thiophenyl; 
thiophenyl substituted with di(Ci ^-alkyl)aminoCi 6-alkyl(Ci 6-alkyl)aminoC ^^-alkyt, di(Ci^- 
alkyl)aminoCi- g-alkyl. Ci-^alkylpiperazinylCi-e-alkyl or di(hydroxyCi-6-aIkyl)aminoC i^-alkyl; 
furanyl; imidazolyl; Ci.g-alkyltriazolyl; tetrazolyl; piperidinyICi ^-alkyloxy; morpholinyl; Ci-g- 
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alkylmorpholinyl; morpholinylCL g-alkyloxy; morpholinylC ^^-alkyl; Ci^-alkylplperazinylCi ^- 
alkyloxy; Ci-e-alkylpiperazinylC^-alkyl; Ci.g-alkylpiperazinylsulfonyl; 

aminosulfonylpiperazinylCi-e-alkyloxy; aminosulfonylplperazinyl; aminosulfonylpiperazinylCI. 
6-alkyl; di(Ci^-alkyl)anninosulfonylpiperazinyl; dKCi-e-alkyDaminosulfonylpiperazinylCI-e-alkyI; 
hydroxyCi- g-alkylpiperazlnyl; hydroxyC^-alkylpiperazlnylCi-e-alkyl; Ci ^-alkyloxyp[peridlny[; 
Ci-e-alkyloxypiperidinylCi-e-alkyl; hydroxyCi-e-alkyloxyCi-e-alkyipiperazinyl; hydroxyC Xg- 
alkyloxyCi-e-alkylpiperazinylCI-e-alkyl; (hydroxyd-e-alkylXCi-e-alkyDamino; (hydroxyCi. ^ 
alky[)(Ci^-alkyl}aminoCi^-alkyl; pynrolidinyfC ^^-alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from C^e-alky) or trihaloC^-alkyl; pyridinyl; 
pyridlnyl substituted with Ci-6-alkyloxy or aryl; pyrimidinyl; quinolinyl; phenyl; and phenyl 
substituted with one, two or three substituents independently selected from halo, amino, 
Clg-alkyl, Ci.fi-alkyloxy, hydroxyC 14-alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyC ^- 
alkoxy, Ci4-alkyloxyC^-alkoxy, amInoCI 4-alkyloxy, di(Ci4-alkyl)aminoCI 4-a!kyloxy, 6\{C^' 
alkyDamino, piperidinylC 14-alkyloxy, pyn-olidinylC ^-alkyloxy, aminosulfonylplperazinyl, 
aminosulfonylpiperazlnylCw-alkyI, di(Ci4-aIkyl)aminosulfonylpiperazinyl, di(Ci4- 
alkyl)aminosulfonylpiperazlnylC 14-alkyl. hydroxyC i4-alkyl pi perazinyl, hydroxyC 14- 
alkylpiperazinylC ^-alkyl, Ci4-alkyloxyplperidinyl, Cu-alkoxypiperidinylC^-alkyl, hydroxyCi. 
4-alkyloxyC ^-aikyipiperazinyl, hyroxyCw-alkoxyCw-alkylplperazlnylCw-alkyI, hydroxyCi 4- 
alkyl)(C^-alkyl)amino, (hydroxyCi 4 -alkyl)(C 14 -alkyl)aminoGi 4 -alkyi, pyn"olidinylCi 4-alkoxy, 
morpholinyICi- 4-alkyloxy, morpholinylC 14-alkyl, Ci4-alkylpiperazinylCi 4-alkoxy, C^- 
alkylpiperazinylCi- 4-alkyl, hydroxyCi 4 -alkylamino, di(hydroxyCi 4-alkyl)amino, 6\(C^' 
alkyl)amlnoCI 4-alkylamino. aminothiadiazolyl. aminosulfonylpiperazinylC^-alkyloxy, and 
thiophenylCw-alkylamlno. 

89. The compound of claim 82 that Is selected from one of the compounds of pages 2 1 and 

22 and Table F-l of WO 03/076422 wherein the terminal hydroxamic acid moiety (HO-NH-C(O)- ) Is 
replaced with 




wherein 4>, R^. R^, and R* are as defined in claim 1 . 
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90. A compound according to claim 82 for use in inhibting histone deacetylase. 

91. A compound according to calim 82 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

92. The compound of claim 91. wherein said treatment is effected by inhibiting histone deacetylase. 

93. The compound of calim 91, wherein said cell proliferative disease Is a neoplastic cell 
proliferative disease. 

94. The compound of claim 91, wherein said cell proliferative disease is cancer. 

95. The compound of claim 94, wherein said cancer Is a solid tumor cancer. 

96. The compound of claim 94, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

97. A phannaceutical composition comprising a compound according to claim 82 and a 
pharmaceutically acceptable carrier. 

98. The pharmaceutical composition of claim 97 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

99. The pharmaceutical composition of claim 98, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

100. The pharmaceutical composition of claim 99, wherein said antisense oligonucleotide is selected 
from the group consisting if SEQ ID No:l. SEQ ID No:2, SEQ ID No:3, SEQ id No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, 
SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15. SEQ ID No:16, and SEQ ID No:17. 

101. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 82. 

102. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 97. 

103. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
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administering to said individual a treatnnent effective amount of the pharmaceutical composition 
of claim 98. 

104. The method of claim 102. wherein said cell proliferative disease Is a neoplastic cell proliferative 
disease. 

105. The method of claim 102, wherein said cell proliferative disease is cancer. 

106. The method of claim 102. wherein said cancer is a solid tumor cancer. 

107. The method of claim 106. wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

108. The method of claim 103, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

109. The method of claim 103. wherein said cell proliferative disease is cancer. 

1 10. The method of claim 109, wherein said cancer is a solid tumor cancer. 

111. The method of claim 110, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 



leukemia. 



112. 



A compound of the formula: 




or a pharmaceutically acceptable salt thereof, wherein 
<I> Is -NHgOr -OH; 

is H or as defined in paragraph daim 1 ; 
FP, P?, and R* are as defined in paragraph claim 1 ; 
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n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 

Q is nitrogen or — CR^ CH^ 

, \ ,or \ ; 

X is nitrogen or ; 

Y is nitrogen or ; 

— CH" 

Z is nitrogen or ^ ; 

R is selected from the group consisting of hydrogen, halogen, -NHz, nitro, hydroxy, aryl, 

heterocyclyl, Ca^lrcycloalkyl, heteroaryl, Ci-Crakyi, haloalkyi, Ci-Cralkenyl, Ci-Cralkynyl, Ci- 
Cracyl, Ci-Cralkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-Cr-alkyl-arylsulfinyl, Ci-C7-alkyl- 
arylsulfonyl, Ci-C7-alkyl-aryIaminosulfonyl, Ci-Cy-alkyl-arylamine, Ci-Cralkynyl-C{0)-amine, Ci- 
C7-alkenyl-C(0}-amine, Ci-Cralkynyl-R^, Ci-Cv-alkenyl-R^ wherein is hydrogen , hydroxy, 
amino, Ci-CralkyI or Ci-Cralkoxy; 

Ri2 is hydrogen, halo, hydroxy, amino, nitro, C i^alkyl, Ci^lcyloxy, trifluoToniethyl, 
di(Ci4alkyl)amino, hydroxyamino or naphtalenyisulfonylpyrazinyl; 



R" is hydrogen, Ci^alkyl, aryIC2.6alkenediyi. furanylcarbonyl, naphtalenylcarbonyl, 
-C(0)phenylR', Cj^alkylaminocarbonyl, aminosulfonyl, arytammosulfonyl, 
aminosulfony]aniino, diCCi^alkyOaminosulfonylamino, arylaminosulfonylanaino, 
aminosuIfonylaminoCt^atky], di(Ci.6aIkyOanunosulfonylaminoCi4^kyl, 
arylaminosulfonylarainoCi^alkyU di(Ci^kyI)aminoCj.6alkyl, 
Ci-ijalkylsulfonyl, di(Ci^saIkyI)aTnjnosulfonyl, trihaloCi^alkylsulfonyl, 
di(aryl)Ci.6alkylcarbonyl, thiophenylCi^ail^lcatbonyl, pyridinylcarbonyl or 
aiylCi^all^lcarbonyl 
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whexein each is independently selected from phenyl; phenyl substituted with 
one^ two or three sabstituents independently selected from halo, aminOt Ci.galkyl» 
Cj-^alkyloxy, hydroxyCMalkyI, hydroxyCMalkyloxy, aminoCi-4aIkyloxy, 
di(Ci-4alkyl)aininoCi-4alkyloxy, di(C|^aIkyl)aminoCi^alkyl, 
di(Ci.6aIkyl)aminoCi^alkyI(Ci-6alkyl)aniinoC|.eaIkyl, 
hydroxyCi-4alkylpiperazinylCi^aUcyU CiwjalkyloxypiperidinylCi^alkyl, 
hydroxyCi-4alkyloxyCi4alkylpipcrazinyI, C^alkylpipcrazinylCi^alkyl. 
diOiydi}OxyCMaIkyl)aminoCi^alkyl, pynolidinylCi^l^loxy, 
mo]pholiny]Ct^a1k)d[oxy» or moriAolinylCi^alkyl; thiophenyl; or thiophenyl 
substituted with di(Ci.4alkyI)anunoCi-4alkyloxy, di(Ct.6aIkyl)aminoCi-6alkyl, 
di(Ci.6aIkyl)an3inoCi.6alkyl(Ci^alkyl)aminoCi-6alkyl, pyrrolidinylCMalkyloxy, 
Ci-4aIkylpiperazinylCi^alkyI, di(hydroxyCi^alkyl)anunoCi.4aikyl or 
moipholinylC|.4alkyloxy. 

Ri^ is hydrogen, hydroxy, amino, hydroxyCj-^alky), Ci-^alkyl, Cj^galkyloxy^ 
arylCi-ealkyl, aminocarbonyl, hydroxycarbonyl, arainoCi^allq^U 
aminocarbonylCi-ealkyl, hydroxycarbonyiCi.6alkyl, hydroxyaminocarbonyl, 
Ci-calkyloxycarbonyl, Ci.6alkylaininoCi^lkyl or di(Ci.6alk>i)aminoCi.6alkyl; 
when ^ Ri4 are present on the same carbon atom^ R^^ & R^^ together may form a 
bivalent radical of formula 
-C(0>NH-CH2-NR^*^- (a-^l) 
wherein R^^is hydrogen or aryl; 
when R^^&R^"^ are present on adjacent carbon atoms* R^^&R^"^ together may form a 
bivalent radical of formula 
==CH-CB=CH-CH= (b-1); 

aryl in the above is phenyl, or phenyl substituted with one or more subslituents each 
independently selected from halo, Ci^lk)d, Ci-eaUe/loxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

113. The compound of claim 112 wherein: 
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n is 0 orl; 

,or 



R'^ is hydrogen or nitro; 

pi3 is Ct.«alkyl, arylCi^aUcenediyl, furanylcarbonyl, napbtalenylcarbonjl, 
Ci^alkylaminocatbon^ aminosulfonyl, 
di(Ci^sakyl)aininosaIfonylaiiunoCt^8llcyI, 

di(Ci^kyi)aniinoCi^]kyl, Ci.i2alkylsulfonyl. di(Ct.6alkyl)aininosulfonyl. 
trihaloCi^alkylsuIfonyl, di(ary^C|^all^lcatbofnyl, thtc^henylCi^all^Icaibonyl, 
pyridinylcarbony] orarylCi-eaBcylcarbonyl; 
Ri* is hydrogen; 

when R"&R^* are present on the same carb<Mi atom R"&R** together may forma 
bivalent radical of formula (a-1) wherein R'^isaryl; 

when R"&R'* are present on adjacent carbon atoms R*^&R" together may fonn a 
bivalent radical of fonnala (b-l>. 

114. The compound of claim 112 wherein: 

nisi; ^ y 

Qis ^ 
Z is nitrogen; 



— CC CR CH, 

Qis ^ , \ ,or 



R^^ is hydrogen; 

R*^ is n aphtalenylcarbonyU Ci-nalkylsulfonyl or di(aryl)Ci.6alkylcarbonyl; 

R" is hydrogen. 

115. The compound of claim 112 wherein R*^ Is H. 

116. The compound of claim 112 wherein: 
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is hydrogen, halo, hydroxy, 8minc, nitco, Ci.6a!kyl, Ci^alkyloxy, trifluoromethyl 
or di(CwalkyI)ainino; 

R^^ is hydrogen, Ci^alkyl, arylC^-ealkenediyl, furanylcarbonyl, naphtalenylcarboi^yl, 
-C(0)phenylR', Ci-eatkylaminocariwnyl, aminosulfonyl, arylaminosulfonyl, 
amjnosulfonylainino,di(Ct^alkyl)aniinosolfonyiamino, 
di(Ci^a]kyl)aminoCi-6aJkyl, Cj-iaalkylsulfonyl, di(Ci^aIkyI)aiiiinosulfonyI or 
pyridinylcarlxM^yi wherein each is independaatly selected from phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
Ci^ealkyl, Ci^alkyloxy; or thiophenyl; 

R" is hydrogen, hydroxy, amino, hydroxyCi.galkyl, Ci^alkyl, C|.6alkyloxy, 
arylCi-ealkyl, aminocarbonyl, aminoCj^all^I, Ci.6alkylaininoC|-<salkyl or 
di(C I ^kyl)aminoC|.6alkyl. 

1 17. The compound of claim 112 wherein: 

Riz is hydrogen, halo, hydroxy, amino, nitro, Ci^alkyl, Ci^kyloxy, trifluoromethyl or 
di(Ci^alkyl)amino; 

R" is hydrogen, Ct^kyl, arylCi^salkenediyl, furanylcarbonyl, naphtal^ylcarbonyl, 
-C(0)phenyIR'. Ci^salkylaminocaibonyl, aminosulibnyl, arylaminosulfonyl* 
aininosuIfonyIamino,di(Ci^alkyl)aniinosulfonylamino, 
di<Ci^a]ky})aminoCMalky], Ci.ualkylsulfonyl, di(Ci^alkyl)aminosulfonyl or 
pyridinylcaiboAyl wherein each is independently selected from phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo^ 
Ci.6alkyl, Ci^^^alkyloxy; or thiophenyl; and 

R" is hydrogen, hydroxy, amino, hydroxyCi^ealkyl, Cj.6alkyl, Ci.galkyloxy, 
arylCi^alkyl, aminocarbonyl, aminoCi^ealkyU Ci^kylaminoCi.6alkyl or 
di(C i^alkyl)aminoCi.6alkyl. 

1 18, The compound of claim 112 wherein: 
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nisOorl; 



Qis 




or 



-NHC(0)Ci^^aned!yiSH; R»2 is hvdroeen or nitro: R" is Ci^alkyl, 
arylC2^alkenediyI, furanylcarbonyl, naf^talenylcaibonyl, Ci^alkylaminocacbonyl, 
aminosuJfonji, di(Ci^alky])aimnosuIfonylaminoCi.6alkyl, 
(li(CMallcyl)aminoCi^kyl, Ci.nalkylsulfonyl, di(Ci^alkyI)aminosulfonyl, 
trihaloCi-fialkylsuIfonyl, di(aryI)Ci^alkylcarbonyI, thiophenylCi-fialkylcarbonyl, 
pyridinylcaibonyl or arylCi-ealkylcarbonyl; R" is hydrogen; when R" and R^* are 
present on the same carbon atom r^' ^ together may form a bivalent radical of 
formula (a-1) wherein R*** is aryl; or when R" & R" are present on adjacent carbon 
atoms R" & Ri* together may form a bivalent radical of formula (b-1). 

119. The compound of claim 112 wherein: 



120. 



n is 1; Q is ; Z Is nttrogen; r" is 

hydrogen; R" is naphthalenylcarbonyl, Ci.i2all^sulfonyl or 
di(aryl)Ci.6alkylcarbonyl; and R** is hydrogen. 

The compound of claim 112 that is selected from one of 
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wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 




wherein R^ R^, R^, and R* are as defined in accordance with claim 1. 

121. A compound according to daim 112 for use in inhibting histone deacetylase. 

122. A compound according to calim 112 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

123. The compound of daim 122, wherein said treatment is effected by inhibiting histone 
deacetylase. 

124. The compound of calim 122. wherein said cell proliferative disease Is a neoplastic cell 
proliferative disease. 

125. The compound of daim 122. wherein said cell proliferative disease is cancer. 

126. The compound of daim 125, wherein said cancer is a solid tumor cancer. 
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127. The compound of claim 125, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

128. A pharmaceutical composition comprising a compound according to claim 112 and a 
pharmaceutically acceptable carrier. 

129. The pharmaceutical composition of daim 128 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

130. The pharmaceutical composition of daim 129, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

131 The pharmaceutical composition of daim 130, wherein said antisense oligonucleotide is 

selected from the group consisting If SEQ ID No:l, SEQ id No: 2. SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ \D No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
IMo:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

132. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 112. 

133. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 128. 

134. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the phamriaceutical composition 
of claim 129. 

135. The method of claim 133, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

136. The method of claim 133, wherein said cell proliferative disease Is cancer. 

137. The method of claim 136, wherein said cancer Is a solid tumor cancer. 
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138. The method of claim 137. wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

139. The method of claim 134, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

140. The method of claim 134. wherein said cell proliferative disease is cancer. 

141. The method of claim 140, wherein said cancer is a solid tumor cancer. 

142. The method of claim 141, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

143. A compound of the formula: 



or a pharmaceutically acceptable salt thereof, wherein 
Ois -NHzOr -OH; 
R1 is H or as defined in claim 1 ; 
F^. R?. and are as defined in claim 1 ; 

n is 0, 1. 2 or 3 and when n isQthen a direct bond is intended; 

m Is 0 or 1 and when m is 0 then a direct bond is intended; 

t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bondis intended; 




(6) 




CR 



CH. 



\ , or 




Y is nitrogen or 
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R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydro)Qr, aryl, 

heterocyclyl, CrCa^^ycloalkyl, heteroaryl, Ci-C7-akyl. haloalkyi, Ci-Cralkenyl, Ci-Cralkynyl, 
Ci-Cracyl, Ci-Cralkyl-aryloxy, Ci-C7-alkykrylsulfanyl. Ci-Cr-alkyi^rylsulfinyl, Ci-C7-alkyl- 
arylsulfonyl, Ci-C7-alkyl^rylaminosulfonyl, Ci-C7-alkyl-arylamlne, Ci-CralkynyKJ{0>^mine, 
Ci-Cralkenyl-C(0^amlne, Ci-Cralkynytfi', Cx-Cralkenyl-R^ wherein Is hydrogen , hydroxy, 
amino, Ci-CralkyI or Ci-Cralko)qr; 

is hydrogen, halo, hydioxy, amino, nitro, Ci^aBcyl, Ci-ealkyloxy, tcifluoromethyl, 
di(Ci^alkyl)aiii]no, hydtoxyamino or nqphtalenyisnlfonylpyra2anyl; 

-L- is a direct bond or a bivalent radical selected from Ci^alkanediyl, 
Ci-^alkanediyloxy, amino, carbonyl or ammocaibonyl; 

each R^^ is independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substltuait selected from aryl; 

R" is hydrogen^ hydroxy, amino, hydroxyCi-eaHcyl, CiJ^Skyl, Ci-ealkyloxy, 
arylCi.6aB2yl» aminocarbonyl, hydroxycaibonyl, aminoCi^alkyl, 
aminocaitonylCi^alkyl, hydtoxycarbonylCi^yl, hydroxyaminocarbonyU 
Ci-galkyloxycaiboiiyl, Ci^ylaminoCi^alkyl or di(Ci^alkyl)aminoCi.6alkyl; 

R" is hydrogen, Ci^alkyl, Ca-iocycloaUcjd, hydroxyCi^aHcyl, Ci-eallsyloxyCi^alkyl, 
di{Ci^ial]syi)aniinoCi^alkyl or aryl; 

is a radical selected ftom 




(a-3) (a^) 
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(a-49) (ar50) <*"51) 



wh^in each s is Independently 0, 1, 2, 3, 4 or 5; 

each and are ind^endently selected fiom hydxogem l»io; hydroxy; amino; nitxo; 
trihaloCi-salkyi; trihaloCi-^alkyloxy; Ci.6alkyl; Ci.fia]lcyi substitnted with arj4 and 
Cwocycloalkyl; Ci-galkyloxy; Ci^alk^oxyCi-ealkyloxy; Ci-^aUcylcailbonyl; 
Ct-ealkyloxyCBibonyl; Ci-galkylsulfonyl; cyanoCi-fiaftyl; hydi»xyCi..«aIkyl; 
hydr(»iyCi.6ancyloxy; hydioxyCi^fcjrlamino; aminoCi.6aI^oxy; 
di(Ci^alkyl)aniinocaibonyl; di(hydroxyCi.6all£yl)anaino; (8ryI)(Ci.fiaIk)4)amin<n 
di(Ci^kyI)ammoCi.6alkyloxy;di(Ci^aIkyl)arainoCi.6aI^^ 
dl(Ci.^;alkyI)aniittoCi.6alk3daniinoCi.6aIkyl; aryisulfonyl; aiylsuJfcoiylaniino; 
ar>l<«y; aryloxyCi^aflcyl; aiylC2.6allC6nediyI; di(Ci^kyl)aniino; 
di(Ci-6allcyl)ammoCi.6aIkyl; di(Ci.6aIkyl)ainino(Ci^aIkyI)aniino; 
di(Ci^aIkyl)amino(Ci^aIkyl)aroinoCi.^alkyI; 
di<Ci.6allcyl)a««noCi-6an£yl(Ci.6alkyl)ainino; 
di(Ci.<;alkyI)aininoCi^5allcyl(Ci.6dkyl)aniinoCi.6a^^ 
an]flnosulfonylaimno(Ci.€BllQ'l)amino; 

anainosulfonylamino(Ci.6alkyl)aminoCi_6alkyl; 
di(Ci.^ilkyl)aininosaJfonylamino(Ci^alkyl)amino; 

di(Cl..€a^kyl)aminosuIfonylamino(C^6aIkyl)aminoCl.6a^ cyano; fluophenyl; 
thiophenyl substituted wth di(Ci.6aIfcyl)aimnoCi.6alkyl(Ci.,6aIkyl)ai3^ 
di(Ci.€alkyDaniinoCi,6aIkyl, Ci.6alIcyipiperazin^Ci.6aBsyl, 
hydn>xyCi.6alkyIpipc5razin^Ci.6aIkyl, 
hyda)xyCi-6aIk^oxyCi.6idkylpip6razinylCi.6aIIr>l, 
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di(Ci^alkyl)aminosuIfoaylpiperaanylCi..6alkyl, 

Ci^an^loxypip^dinyl, Ci.6alkyloxypiperidinylCi.^ancyl, moipholinylCi^lcyl, 
hydjoxyCi.6alkyI(Ci,^c)d)amiiioCi^aIkyl, or diOiydi»xyCi.6aIkyl)animoCi.6aDcyl; 
furaiQ^; furanyl substituted with bydxoxyC].6^iIkyl; benzofioianyl; imidazolyl; 
oxazolyl; oxazoly] substituted wiih aiyl and Ci-e^lkyl; Ci.6a]Ii^]tiiazol}4; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi-^Ugrloxy; motpholinyl; Ci-gall^lmotpholin^d; 
mcnpholinylCi.6alI^oxy; 
morpholinylCi^kyl; incapholin^Ci.5a]tylaimii0; 
m<»idioltii^Ci.6alk^amiiiiOCi^a]kyl; piperazinyU Cji-eaUcylpiperazm^; 
Ci-gaU^yipip^cazinylCi^alkyloxy; piperazlnylCi.«aIkyl; 

mi^italCT^Asulfonylpiperazinyl; naphtaienylsulfonylpipeddinyl; naphtalenylsulfonyl; 
Ci.^bylpip»a2anylCi..6aIkyI; Ci.^iI]£ylptp»a23nylCi..$a]kylaim!to; 
Ci..elBiikyi]^p&teaan^^ Ci.6alMpip&razmyl8iilfon}d; 
aminosiilf<my]piperazinylCi.6al]E^o^^^ aminosttlfoiiy^ipera2dii^; 
ai])inosi]lftmylpipemziixylCi..tiaII^l;di(C].^^ 

di(Ci.6alkyl)aniiiiosulfonylpipecaziflylCi^allgfl; hy<froxyCi.6alIsylpqK5ra2inyl; 
hydroxyCi-ealkylpiperazinylCi^aDcyUCi-ealkytoxypipeiidinyl; 
Ci^aIkyIoxypip&ridinylCi.gaIk3^;pipeddinylaixu]K)Ci.«al^ 
piperidinylamlnoC}.6a]]c^laimnoCi.6all^l; 
(Ci.$aDcylpipOTdinyl)(hydroxyCi^lkyl)aminoCi.5aIkylaiiiino; 
<Ci^alkylpiperidinylXl:iy<froxyCi^alkyi)aimnoC].saU^ 
hydfoxyCj^alkyloxyCi^kylpiperazinyl; 
hydroxyCi.6alkyloxyCi.(sallcylpiperazmylC i^alkyl; 
(hydroxyCi,.5aIkyI)(Ci^aIkyl)anrino;0iydroxyCi.6alfcyl 
hydroxyCi-ealkylaminoCi^alkyl; di(hydroxyCi..<5alkyl)aminoCi^sdkyl; 
pyiTolidinyICi.6alkyl; pyirolidinylCi.6alkyloxy; pyrazolyl; tfaiopyrazolyl; pyrazolyl 
substituted with two substituents selected ftom Ci-galkyl ca- trihaloCi-galkyl; 
pyridinyl; pyri<finyl substituted wilii Ci-ealkyloxy, aryloxy or aiyl; pydinidinyl; 
tetrahydropyrinudinylpiperazinyl; tetrahydropyrinudinjdpiperazinylCi.^^ 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substttuents 
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independently selected from halo, amino, nitio, Ci^alkyl, Ci^Dcyloxy, 
hydroxyCi.4fllkyl, trifluoromethyl, ttifluoromethyloxy, hydroxyCi^talkyloxy, 
CMalkyisulfonyl, Ci^alkyloxyCi^alkyloxy, Ci^aDcyloxycaibonyl, 
aminoCiw»alkylaxy, 

di(Ci^alIcyOaminoCMallcyloxy, <£(CMa]ky])amlno, di(CMalkyl)aminocaibonyl^ 
di(Ci^alfcyl)aminoCMalljyl,di(Cj.4alkyl)aminoCi^alk3^ 
di(CMallcy])aiitmo(Ci^ansyl)amino»di(Ci,4alkyI^ 
di<CiwiaJkyl)ammoCi^a]lcyKCx^ancyQaintno, 

di(CMalkyl)aininoCi^all«yl(Ci-4alkyl)anmioCiw^aIk3d, 

aminc«uIfonylamino(Ci-4£dkyi>aiidno, 

ainmosulfonylanuno(Ci^all<yl)aminoCi.4aJlcyl, 

di(Ci^aIl<yl)amiDosulfonyIamino(Ci^a]]syI)amino» 

di(CMallcyl)amiiM)sulfonyIainino(CMalkyI)ammoCi.6alfcyl,cya^^^ 

piperidinylCMolkyloxy, pynolidinylCMallQdoxy; aminosulfonylpiperazinyl, 

anmosulfonylpiperazmylCiHtaIlqrl,di{Ci^allQ'I)aniinosulfonyI^^ 

di(CMaflcyl)aminosulfbnylpipera2anylCi4alkyl,hyd[ioxyCi-4a^ 

hydi»KyCi.4alkylpiperazinylCi^alkyl,CiwtaIkyloxypip«idinyl, 

Cj.4alk3doxypiperidinylCiwtalkyl,hydroxyCi_4alkyloxyC|^aUcylpi^ 

hydroxyCMalkyioxyCiwtalkylpiperazinylCiwiansyl, 

Ch^ydroxyCi^alIqrIXCi^alk54)anrino,(hydmxyCi^alkyl)(Ci»4a^ 

di(hydioxyCi^aIkyl)airano, di(hydtoxyCi^alkyl)ammoCi^a]kyl, ftiranyl, fiiranyl 

substituted with -CH=CH-CH=CH-, pytrolidinylCi^alkyl, pyrrolidinylCi^alkyloxy, 

moi]^o]myl, moiphoIinylCi.4ia]kyloxy} moxplM>linylCi.4aIkyU 
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morphoImj^Ciw^alkylainmo, moipholinylCi^allcylanuiioCiwtaBc/l, piperazinyl, 
Ci^aDcylpiperazinyl, Ci^alkylpiperazinylCi^alkyloxy, piperazinylCi^alkyl* 
Ci^alkylpiperazmylCi^kyl,Ci.4alkylpiperazinylCiwtalkylaii^ 
Ciw|al]<yl^iperazrayICi.4allcylaminoCi^alIcyl, tetrahyikc^yrimidinylpipcaazinyl, 
leti^ydiopyrirnidinylpiper^mylCi^allqrl, piped 
pp^dinylaiiunoCiu^alls^lanunoCi^Blkyl, 
(Ci^alkylpiperidinyI)OiydroxyCi^aIkyl)ammoCi^aIkylain^ 
(Ci-4alk3^piperidinyI)OiydroxyCiwtalkyl)ammoCi^a]iylam 
pyiMnylCi^alkyloxy, hydioxyCi.4a£kylainiiio, hydK>xyCi-4aJkylammoCi_4a]]cyl, 
di(Ci.4;alkyl)anunoCi.4iaIkylammo, aminothiadiazolyl, 
arainosuIfbnylpipaazinylCi^alKyloxy, oi AiophenylCi^aDcylammo; 
each and can be placed on the nitrogen in replacement of the hydro^n; 

aryl in &e above is phenyl, or ph^yl substitated with one or more substituontB each 
ind^end^ly sdectedfromhalo, d^alkyl, Ci.eiBSkyloxy, txiflnoiome&yl, cyano or 
hydroxycarbonyL 

144. The compound of claim 143 wherein: 

nis 1; 

m is 0 or 1; 



^ is a radical selected from (a-1), (a-20). Ca-25). {a-27), (a-28), (a-29), (a-41) 
or(a-42); 

each s is independently 0, 1, 2 or 3; 

each is independently selected firam hydaxJgen, halo, Ci.6allsyl or Ci^kyloxy. 



t is 04 or 2; 





is hydrogen car Ci.«a]kyl; 
-1^ is a direct bond; 
R» ishydrc^ra; 
is hydrogen; 




145. 



The compound of claim 143 wherein: 
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is hydrogeo, Ci.6aBcyl, Cs-iocycloalkyl, hydroxyCi-eallcyl, Ci-ealkyloxyCi^kyl 
<x di(Ci.6aIkyl)amtnoCi.^s^l; 

is a radical selected from (a-1), (a-2), <a-3), (a-4)» <a-5), (a-6), (a-7), (a-8), 
(a-9), (a-lOX (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17). (a-18), (a-19). 
(a-20), (a-21), (a-22), (a^23). (a-24). (a-25), (a-26), (a-27). (a-28), (a-29), (a-30), 
(a-31), (a-32). (^33), (a-34), (a-35), (a-36), (a-37)» (a-38), (a.39), (a-40), (a-41), 
(a-42)(a-43)or(a-44); 

each R*^ and R^ are independently selected from hydrogeni halo; hydroxy; amino; 
nitro; tnhaloCi^allcyI;trihaioCi^alkyloxy; Ci-ealkyl; Ci-ealkyloxy; 
Ci.6alkyloxyCi^alkyloxy; Ci^alkjdcarbonyl; Ci-ealkylsulfonyU cyanoCi.«aIkyl; 
hydioxyCi-salfcyl; hydroxyCj^alkyloxy; hydroxyCi.6alkylaauiio; 
amlnoCi^aliqriaxy; di(Ci.<5alkyI)aininocarbonyl; di0iydK>xyCi.6aIkyi)an(iino; 
arylCi.6alkyl>ajnino; di(Ci.6alkyl)aminoCi.6a3kyloxy; 
di{Ci-6allEyl)aniinoCi.^aIlcylanuno; arylsulfon)^; arylsulfonylamino; aryloxy; 
aryIC2-6alkene<iiyl; di(Ci,6aIkyI)ai3imo; di(Ci.6aaEyl)aminoCi.6a3kyIJ 

di(Ci,6aiIky0aininoCi^aIkyl(Ci,.6al]syl)aminoCi^al^ cyano; thiophenyl; 
thiophenyl substituted with di(Cl.6alkyl)aminoCl..6a]kyl(CI..6alkyl)aImnoC^6^ 
di(Ci..$Edkyl)aimnoCi.eaUEyl, Ci^kylpiperaanylCi^alkyl or 
di(hydioxyCi.6alkyl)aniincCi.6alkyl; furanjrt; imidazolyU Ci.6alkyItria2olyl; 
tetrazolyl; pyrrdidinyl; pipeiidlnylCi.^allcyloxy; morpholinyl; 
Ci^jaikylmorphoHnyl; moipholinylCi^alkyloxy; 

inoi;phoIin^Ci..«alkyl; Ci.$alkylpipei:azinyl; Ci-6aIkyipipera2anylCi.6aIIqdoxy; 
Ci.6a]]Qrlpiperaz!nylCi.6aIl^l; Ci^alkylpipe£a2»nyl8u]foayi; 
aimnosatfooylp^ierazinylCi..tiallsy^ {oiiinosiilfoaylpiperazinyl; 
{dmino8idfonylpipe]^nylCi.£al]^^di(Ci.6allqirl)aii]dn^ 
di(Ci..<salIC3^a]]QinosuIfonylpip«raabiyICi^$a^ 
hydroxyCi^alk34]^p6camny]Ci.4aIkyl; Ci^alkyioxypipeiddinyl; 
Ci..6alkyIoxypipeiidinylCi.«alli9l;hydroxyC].6alkyIoxyCi.6a^^ 
hydtoxyCi^alkyloxyCi.sall^^pei'a^ylCi.eallqr]; 
(hyd]x>xyCi^alkyI}(Ci.6aQcyI)ainino;0iydix>xyCi.6alkylXCi^allcyl)^^ 
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pyrro]idmylCi.(^]<yloxy; pycazolyl; thiopyrazolyl; pyrazolyl ^bstituted m(h two 
substituents selected £comCt.tialkyl ortxihaloCmsalkjd; pyddinyl; pyndlnyl 
substitutBd wifii Ci.6a]]cyIoxy or aiyl; pydmidinyl; qniiiolinyl; indole; phenyl; 
phenyl substitated witii o&c, two or three substituents Ind^endently selected from 
halo, amino, Ci^allqd, Ci.6aIkyloxy, hydioxyCMalkyl, trifluoxonisthyl, 
td£luozometh;^oxy, hydcoxyCi.4iiIlQdoxy» Ci^alkyloxyCi^iallqioxy, 
aminoCMaUQrloxy, cli<Ci.4a]kyl>iimnoCiwt^a3kyloxy, di(Ci^atkyl)ai2iino« 
di(Ciw(aIM)aimnoCiw(aIkyl, 

di(Ciw|a]]^l>anunoCi^a]ky](Ci.4a]k^atninoCi.4al]cyI, piperidinylCi.4alkyloxy, 

pyiiolidinyiCi,4alIcylox3% amino8iilfony]pip^tQ±Dyl, 

aminosulfonylpipera2dnylCiw}.alkyl,di(Ci^alkyl)aimnosi^^ 

di(CMancyl)8nilnosu]fonylpiperazinylCi.4an^l>byd]myCi^ 

hydroxyCi^alkylpiperazinylCi^alkyl, CiwjaBcjdoxypipetidinyl, 

Ci^alkyloxyp[peridinylCiw(aIl£yl,hydroxyCi_4aB£ylox^^ 

hydroxyCiw^aBsyioxyCi^^alkylpipBrazinylCi^allQl, 

<hydroxyCi^aikyl)(Ci^alkyl)aimno, ChydroxyCj^alkyl)(Cj^allcyl)amiiioCi-4aIkyl, 
pyrrolidinylCi^aDsyloxy, morphoIinylCi.4aIkyIoxy, in0i:pholiiiylCi.4alkyl, 
Ci^alkylpiperaz^nyl, Ci.4alkylpip«raainylCi^alkyloxy, 
Ciw^aBcylpiperazinyiCMalkyl, 
hydroxyCi.4alky]ainino,di(hydroxyCiw*alkyl)ainiiio» 
di(Ci^aIJcyl)aminoC]wfaIkyIaiDino, aminotiiiadiazolyl, 
aminosulfonylpiperazinylCx^alkyloxy, or thiophenylCi^alkylamino. 

146. The compound of claim 143 virtierein: 
t = 0: 
m = 0; 
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Ri2 is hydtogro, halo, hydroxy, anuno, xatro, Cwalkyl, Ci^jalkyloxy, trifluoromethyl 
or di(Ci.fiaUsyl)axQino; 

-Ir- is a diiect bond or a bivaleiit ladicai selected from Ci-^aOcai^yi, 

Ci.^alkaned[yIoxy, amino or caxb(»iyl; 
Ri4 is hydrogen, hydnay, amino, hydxoxyCi..6ancyl, Ci.6aBq^> Ci-gallcyloxy, 

aiylCi^alkyl. aminocaxbonyl, animoCi^^Hcj^^ Ci.6aIMsi:>'i>noCi-e^^^ <^ 

(fi(Ci..eB0grl)aiQmoCi..6aIkyl; 
R'^ is hydrogen; 



I ^ is a radical selectedftom (a-1), (a-3), (a-4), (a-5), (a-6>, (a-7). (a-8), (a-9), 
(a-10), (a-11), {a-12), (a-13), (a-14), (a-15)» (a-16), (a-l?), (a-18), Ca-19), (a-20), 
(a-21X (a-22>, (a-23), {a-24), (a-25), (a-26). (a-28), (ar29X (a-30), (a-31), (a-32), 
(a-33), (a-34), (a-.35), (a-36), (a-37), <a-38), <a-39), (a^X (a-41X (a-42). (a-44), 
(a45), (a-4^), (a-47X (a-4S) or (a-51)j 
each s is hid^endently 0, 1 , 2, 3 or 4; 

. R** i6 hydrogen; halo; hydroxy; amino; nitro; trihaloCi^jalkyl; trihaloCi-e^l^loxy; 
Ci.6alkyl; Ci.6alkyIoxy; Ci^alkylcarbonyl; Ci^allcyloxycarbonyl; 
C3.6alkylsaM6»yl; hydroxyCi-gaBcyl; aiyloxy; di(Ci.6alkyl)amino; cyano; 
liiioph^iyl; furanyl; furanyl substituted with hydroxyCi-caHqfl; benzd&iiaayl; 
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci,(salkyl; 
Ci-ealkyhriazolyl; tetrazolyl; pynolidinj^; pynrolyl; raorpholinyl; 
Ci-calkylxnarpholinyl; piperaanyl; Cj-calkylpiperazinyl; 
hydtoxyCi^allcylpiperazinyl; Ci.ealkyloxypqperidinyl; pyrazoly; pyrazolyl 
slibstitntedmth one or two substituents selected from Ci.^lkyl or tnhaloCi.6allQ^l; 
pyridinyi; pyridinyl substituted with Ci^^alkyloxy, aryloxy or aryl; pyrimidinyl; 
quinolinyl; ind^^e; phenyl; or phenyl substituted with one or two substituents 
independently selected from halo, Ci-galkyl, Ci-galkylaxy or trifluoiomethyl; 
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is hydto^n; halo; hydioxr, amino; uitto; trihaloCt-ealkyl; trihaloCi-fialkyloxy; 
Ci-ealkyl; Ci-eallcyloxy; Ci^kylcaibonyl; Ci^alkyloxycarbonyl; Ci. 
galkylsulfbnyl; hydioxyCi-galkyl; aryloxy; di{C,-6aIkyI)amino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two snbstituents ind^eadently seaected 
fiom halo, Ci^cyl, Ci-fialkyloxy or tnfluotomettiyl. 

147. The compound of claim 143 wherein: ^ 

nisl;inisOori;tisO,lor2; Qis ^ - ^ ^• 

is hydrogen; >L- is a direct bond; 
R"and R^' are H; 

® is a radical sdected jBram (a-1), (a-20)» (a-27), (a-28), (a-29), 
(a-41) or (a-42); each a is independently 0, 1 or 2; and each Is independently 
selected £rom hydrogen, halo, Cxj^sSs^l or Ci..6alkyloxy. 

148. The compound of claim 143 that is selected from one of 




HN-OM 
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H 






wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 




wherein O, R^ R^^ and R* are as defined in accordance with daim 1 . 

149. The compound of daim 143 wherein R\ R?, R?. and R* are all H. 

150. A compound according to daim 143 for use in inhibting histone deacetylase. 

151. A compound according to calim 143 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 
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152. The compound of claim 151, wherein said treatment Is effected by Inhibiting histone 
deacetylase. 

153. The compound of calim 151, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

154. The compound of claim 151, wherein said cell proliferative disease is cancer. 

155. The compound of claim 154, wherein said cancer is a solid tumor cancer. 

156. The compound of claim 154, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

157. A pharmaceutical composition comprising a compound according to claim 143 and a 
pharmaceutically acceptable carrier. 

158. The pharmaceutical composition of claim 157 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

159. The pharmaceutical composition of claim 158, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

160. The pharmaceutical composition of claim 159, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3. SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6. SEQ ID No:7. SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:!l, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

161. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 143. 

162. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 157 

163. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 158. 
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164. The method of claim 162, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

165. The method of claim 162, wherein said cell proliferative disease is cancer. 

166. The method of claim 165, wherein said cancer is a solid tumor cancer. 

167. The method of claim 166, wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

168. The method of claim 163, wherein said cell proliferative disease Is a neoplastic cell proliferative 
disease. 

169. The method of claim 163, wherein said cell proliferative disease is cancer. 

170. The method of claim 169, wherein said cancer Is a solid tumor cancer. 

171. The method of claim 170, wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 



leukemia. 



172. 




4>ls -NHgOr -OH; 
R1 is H or as defined in claim 1 ; 



Z— (CRi32)t-( A 



P?, P?, and R* are as defined in claim 1 ; 
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.13 is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 
t is p, 1,. 2,-3 or 4 and when i is O then a direct bond is intended; 




Qisnitcogenor 



iklisiiitcog^.cc . 

• . " — c 

YisnitxpgenoT 



-GET' 



Z is nitcog^ or 



R is selected from the group consisting of fiydrogen, lialogen, ■t^H2, nitro, liydroxy, aryl, 

heterocyclyl, Cs^JffCycloallqrl, heteroaryl, Ci-C7^l<yl, haloalkyi, Ci-Cralltenyl, Ci-Cralkynyl, 
Ci-Cracyl, Ci-Cralltyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-Cr-all<yl-arylsulfinyl, Ci-Cr-all^yl- 
arylsulfonyl, Ci-C7-all<yharylaminosulfonyl, Ci-CT-alkyl-arylamine, Ci-CralkynyWOVamine, 
Ci-Crall<enyl-C(0)-amine, Ci-Cralkynyl-R^, Ci-CralkenyH?' wlierein is hydrogen , hydroxy, 
amino, Ci-Cralkyl or Ci-Cralkoxy; 
R*^ is hydrt^en, halo, hydroxy, ainm9, nitro, Ci^alkyl, Ci^kyloxy, triflaofomiethyl, 
difCi.<«llcyl)aniino, hydK>xyamino orifiii^talenyl 

-L- is a direct bond or a bivalent radical sdlected from Ci-galkanediyl, 



R>* is hydrogen, hydroxy, amino, hydroxyCi-fialtyl, Ct^sallQrl, Ci^iSkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi-fialkyl, 
aniiiM>carboDylCi.(saIkyli hydtoxycaibonylCMalkyI, hydroxyaminocailjonyl, 
CilfiaDsyloxycaibonyl, Ci-fialkylaminoCi^k^ or di(Ci.6a!kyl)aminoCi^aIkyl; 



Ci-fialkyloxy, amino, carbonyl or aminocarbonyl; 

each R'^ independently lepresotts a hydrogen atom and one hydrogen atom can be 
traced by a substttuent s^cted £Dom aryl; 
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(a-49) (arSO) ('"^^^ 



wherein each s is independently 0» 1, 2, 3, 4 or 5; 

each and are independently selected ftom hydrog^; halo; hydfoxy; amino; tdtroi 
trihaloCi-galkyl; trihaloCi^aUfeyloxy; Ci-saDqa; Ci-^alkyl substituted with aryl and 
.C3.iocycloalky3; Ci.ealkyloxy; Ci-eaU^yloxyCj^salkyloxy; Ci-fiallsylcaibonyl; 
Ci.6alkylo"xyca*onyi; Ci-ealkylsuKonyl; cyanoCi-callsyl; hydroxyCi^alkyl; 
hych:oxyC,.6alkyloxy; hydroxyCi-eaJkylamino; aminoCi-^lkyloxy; 
di(Ci.6alkyi)aniinocarban3d; di(bydroxyCi..6alkyI)aniino; (aiyl)CCi.6a&Q^i)^mhio; 
di(Ci,6aJkyI)aniinoCi^aUJ3^ox3r,di(Ci.6angrl)animoCi.6alkylai^ 
di(Ci.(^yl)ananoCi..6aIk5«aniiiioCi,«all^ arylsiilfonyl; axylsnlfbnyiamino; 
aiyloxy; aiylox3!Ci.tfallcyi; arylC2^kBnediyl; di<Ci-6aikyi)aniino; . 
<fi(Ci-6alkyl)aminoCi..6aIkyi; di(Ci^ia*yl)aiipin6(Ci^aIkyI)anrino; ^ 

di(Ci.6aUcyl)aniinoCi.6alkyl<Ci:^allcyl)aniino: 

ai(Ci^saIkyl)aiDinoCi.^ialkyKCi-6ai^ 
'{aninosdfohyIamiiio(Ci.«a]kyl)anijno; 
8ndnosulfonyiamino(Ci.6a]Icyl)aniinoCi.6alkyl; 
diCCi^aUcyl)an]lno8u]f(cmyIainino(Ci..ealM)^iK>; . - 
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di(Ci^aIk3d)aiimosiilfonylainmo(Ci^alkyl)ajmB^ cyano; thiophenyi; • 

^ophei}yl.suibstitutBd with di(Pi.s$ikyl)a3maQCi.^BSk^ 

di<Ci^alfcy^aimnoCi.6aIkyl,Ci.6aIkylpip^ 

hydioxyCi^k5^pip^:aziiiylCt.6alkyI, 

hydroxyCi-<5alkyloxyCi-6aBiylpipera2mylCi.6aIk3fl, 

di(Ci^)rflsyl)aminosulfonylpip«azinyICi.6al^^^ 

Ci-ealkyloxypiperidmyl, Ci.<salkyloxypipeddinylCi.6aBc3d»morpKoIiny 

hydroxyCi.6alkyl(Ci.6al]qrl)aininoCi.6alk5rt, or di(hydix>xyCi^alkyl)aiiimoCi.6aUcyl; 

fiii^tnyl^ fiiranyl substituted with hydcoxyCi-^allgrl; benzofuranyl; imidazolyt; ■ . 

ox^olyl; ofxszc^ substituted with ary] and Ci.tfa!kyl; Ct^a]k)dtriazalyl; tetrazolyl; 

pypolidinyU pyiiolyl; pipesddinylCi^lcyloxjr, moipholinyl; Ci^alkylmotpholinyl; 

inQ]:pholiiLylCi.6all^loxy; 

moipbolinjdCt-fialkyl; moipholinylCi^ancylamino; 

moipholinjdCi-ealkylaininoCi^alkyl; piperaziiijd; Ci^alkylpipciazuiyl; 

Ci..6aIkylpiperazinylCi.6anq^loxy;piperazinylCi^5aHgrl; 

naphtalenylstilfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; u^htalenylsolfonyl; 
Cj^eallcylpiperazinylCi-fialkyl; CuealkylpiperazinylCi^kylaiQino; 
Cv$al]cyIpiperazinylCi.6dkylaminoCi^alkyl;Ci^aIkylpipei^ 
aminosulfonylpiperazinylCi^alkyloxy; aminosulfonylpipeiazinyl; 
aminosuIfonylpipeTasanylCi^alkyl; di(Ci-6alkyl)aminosu]fonylpiperazinyl; 
di(Ci..6allcyl)aniinosulfoiiylpiperazinyiCi.6alkyl; hydroxyCi-ealkylpiperazinyl; 
hydroxyCi.6alkylpipera2dnylCi.6alkyl;Ci.6alkyloxypipeddinyl; 
Ci^alkyloxypiperidinylCi-galkyl; piperidiuylaimnoCi^aakylainino; 

pipeddinylaKiinoCi.6aJI<34aminoCi.6^ 
(Ci.6aUq^pipeiidiiiyI)(hydroxyCi^alkyl)amin6Ci.6aIkylaiOT 

(Ci.6aUcylpiperidinyl)(hydroxyCi:6alIcyl)aminoCi^alkyianrinoCi.6aIfc^ 
hydroxyCi.6jjkyloxyCi.6alIcylpipera2anyl; •'• . 

hydmxyCi-6alkyl9xyCi.ga]l5y^lpiperazinylCi:6alkyl; 
(hydroxyCi.6allQflXCi4sal]g^l)aimno;aiydn>xyCi-6al^ 
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hydtoKyCi^alkyianunoCi.6al]cyl; di(hydroxyCi.6aIkyl)annnoCi-6alkyU 
pyrrolidinylCi^al^l; pyrrplidmylCi-ealkyloxy; pyriazolyl; thiopyrazolyl; pyrazqlyl . 
substituted with two substituents selected from Ci^ealkyl or trihaloCi-galkyl; 
pyridinyl; pyridinyl substituted with Ci^alkyloxy, aryloxy or aryl; pyripmdinyl; ^ 
tetrahydropyrinudinylpiperazanyl; tetrahydropyrimidinylpipera2in)4CiHjalkyl; 
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected &om halo, amino, nitio, Cmjalkyl,.Ci^aIkyloxy, 
hydtoxyCi^alkyl, trifluoromethyi, tdfluoiomelhyloxy, hydr(>xyCi.4alI(yloxy, 
CMalkylsutfonyi, CMalkyloxyCiwjalkyloxy, Ci.4ancyloxycarbonyl, 
aminoCi-4alkyl6xy/di(di^aliyl)aimnoCiwialkylo)cy,(^ 
di(Ci^alkyl)aniinDcarbonyI, di<Ci^alIq^l)aminoCi.4alkyI, 
di(Ci.4allQd)aminoCi.4aIkylaminoCi^allQf'l, 

di(CMaiDk:yl)amino(CMa]]«3d)ai]Qino, di(Ci^a!kyl)anuno(Ci.^aIlgd)amiiibCi^alkyl, 
di(Ci^alkyl)at»inoCUallcyl(Ci^alkyI)aniino, . = • 
di(Ciw|alkyl)airdnoCi.4aIlsyl(Ci^aUqrl)an3UBic^^ 

aminosulfanylamino(Ci^allcyl)amino, 
aminosnlfonyIaiTKmo(Ci^aI]^I)anainoC]w^alkyl, 
di(Ci^al3cyl)anunosuIfonylaniino{Cijjallcyl)arnino, 
di(Ci^alkyl)anjinosuifonylanmno(Ci^kyl)anm^ 

piperidinyiei^aUkyloxy, pyrtoJidinylCiwtalkyloxy, aiiiinosulfonylpiperaanyl, 
aniinosu]fonyIpipera2inylCi-4alkyI,di(Ci^alkyl)anMnosulfonylpiperam 
di(Ci.4aIkyl)a!mnosu]fonylpiperazmylCi^aIkyl,hydix>xyCi^allq'lpiper 
hydn)xyCMaIl5yIpipeKcdnylCi^al]cyl,Ci^alkyJoxypip^ 
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Ci.4alkyloxypiperidinylCi^allcyl,hydroxyCi^allcyJox3Ci^aD^^ 

hydroxyCi.4aIkyloxyCt^alkylpipera:dnylCi.4a]]^^ 

()iydioxyCi^aIkyJ)iCiuisOkyl)samaD,(^^ 

di(Iiydro;eyCi^a]kyl)ainino. diOiydn)xyCi^a]Igrl)annnoCiuta]I(yl, furanyl, fiiranyl 
substitutedwith -CH=CH-CH=CH-, pynoIidinylCiwialkyl, pyooKdmylCi^fllkyloxy, 
moiphoHnyi, morphoIinylCMalkyloxy, morpholinylCi.4jalkyi, 
mo]phoimylCi^aI]gdaiiiino» maqdioIinylCi^alkylaimnoCi^BUcyl, piperazin;yd, 
Ci.4alkylpipetazinyl, Ci.4a]ls^ipe]:amylCi^aIkylo3^, inp»»zinylCi.4alkyl, 
Ci.4a]]^lpipearazmylCiuialky]» Ci^aUcylpipeinzinylCi^alkylainino, - 
C i^all^ipipecazinylCi^allcylaininoCi^allcyl. teti»hydrapyiimidiny^ap6ra:dn;yl, 
tetrahydropydnddmylpip^azmylCi^all^, pipendmylanunoCiwialkylanuno, 
|npeddtnyliin)ittoCi^aIkylaniinoC|^alkyl, 

(Ci.4aIkyli»peddinyl)(Iiydi»xyCi.4Si^ 
(Ci.48Ugr^peiidinyl)(hy(iroxyCi.4a]i7l)ami^ 
•pyijdinylGi.4;^I!cyIoxy, 

hydioxyCi^alkylammo,hy<iroxyCi4aU£yiai^ 
(fi<Ci-4alkyl)aminoCi^kylamino, arrdnothiadiazolyl, 
aininosulfonylpjperazinylGiJiallcylox'y^ or thiophenylCi-43lkylaniiioo; 

each and can be placed on the nitiogen in ispLacement of the hydrog^; 

9iyi in th& above is phenyl, or phenyl substituted with one or more substituents each 
independCTdy selected from halo, Ci^all^; Ci^alkyloxy, tdfluoromelli^ cysoio or • 
hydroxyciEafoonyl. 

173. The compound of claim 172 wherein each of R^, R^ and R* corresponds to R^^, R", 

and R^^, respectively, in claim 172 wherein: 

nis 1 or 2; 
tisO, 1,2 or 4; 
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is hydrograi or mtio; 
-I/- is a diiect bond or a bivalent radical sheeted &can Ci^alkanediyl; 

is hydrogoa; 

® is aradical selected ftora (a-l).(a-2), (a-3), (a-5), (a-6), (a-ll), (a-18). 
(a-20>, (a-21), (a-32), (a-33), (a-47) or (a-51); 
each s is independently 0, 1 , 2, or 4; 

each and R* are independently selected fix)m hydrogen; halo; trihaloCi-ealkyl; 
Ci^alkyl; C|.6alkyl snbstituted with aryl and Gs-iocyclosOkyl; Ci-ealkyloxy; 
Ci^alkylcarbonyl; benzofiiranyl; naphtalenylsulfonyl; pyridinyl substituted with 
aryloxy ; phenyl; or phenyl substituted with one substituent independently selected 
fromhydtoxyCi-4aIkylormarpholinyICiuialfeyl. . ' 

1 74. The compound of claim 170 wherein each of R^, R^, and R^ corresponds to R^^. R'^, and 
R^*, respectively, In claim 172 wherein: 

n is 1; 

itisO, lQr2; ^ 

Qis — CR^ CH^ . 

^ , \ ,or \ , 

iXisniiiogi^i; 
Y is nitrogen; 

I R^ is hydrogen; 
t -L- is a direct bond; 

eacliR^ independendy re^tresentsahydro^natcmi; 
R* is hydrogen; 

. ® is a lacfical selected fiom (a-6), (a-ll), (a-20), (a-47) or (a-51); 
each 8 isindep^ideiitty 0, 1, 4; 

each R^ andR* are independaitily selected fiom hydrogen; Ci.6alkyl; Ci^galkyloxy; 
naphtalenylsulfonyl: or phenyl substituted with hydroxyCiwtalkyl or 
. morpholinylCMaUiyl. 

175. The compound of claim 172 wherein L is a direct bond. 
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176. The compound of claim 172 wherein each of R^ R^, and R* corresponds to R*^, R", 

and R^*, respectively, In claim 172 wherein : 
tis 1,2, 3, or 4; 

is hydrogen, halo, hydroxy, amino, uitio, Ci.«alkyl, Ci-fialkjdoxy.'tiifluoiomethyl 
. prdi(Ci.6alkyI)aniino; 

•L- is a diiedt bond or a bivaltait mdical selected from Ci.^aIkaneidSr/1, 
• Ci..6aIkaiiedi:^oxy» amino or . caibonyl; 

R** is hydrogesn, hydroxy, amino, hydroxyCi-galfcyl^Ci-fialkad . 
arylCi.6aIkyl, azninocarhonyl, aminoCt.«aI^. Ci^aU^lamiaoCi^sallcyl or 
di(Ci.^alkyl)aminoCi.caIIi:yl; . 

~~® is ^radical selectedfrom (a-1), (a-3), ([a-4), (a-5>,'(a-6), (a-7), (a-g), (a-9), 
(a-10), (a-llX <a-i2). (a-13), (a-14), (a.l5)i <a-16). (a-17), (a-18). (a-lP), (a-26). 
(a-21), (a-22), (a-23), (a-24); (a-25), (a-26). (aT28), (a-:29), (ar3.0), (a-31), (a-32), '. 
(a-33). (a-34), (a-35), (a-36); (a-37), (a-38), <a-39), (a-40). (a-41), (a-42), (a-44), 
(a-45),(a-46),(a-47),.(a-48)and(a-51)j ' .. ■. 

each B is ind^endentiy 0, 1, 2, 3 or 4; 

R* is hydrogen; halo; hydroxy; amino; nitro; trihaloCi-ganQrl; fiihaloCi.^a]kylox.y; 

Cx.6alkyl; Ci-galkyloxy; Ci-ealkjdcarbonyl; Ci.6aikylDxycBrbonyl; . 

Ci,6a]l5yIsulfonyl;hydroxyCi^alkyl;aryloxy;di(Ci.6all^ . 

fhiophenyl; furanyl; ftiranyl substitated with hydroxyCi^alkyl; benzofiiranyl; 

imidsteolyl; oxazolyl; oxazolyl substituted with aiyl and Ci..^lkyl; 

Ci-ealkyltdazolyl; tetrazolyl; pytroJidinyl; pyrrolyl; mdipholinyl; 

Ci.$a]kylmoipholinyi;piperazinyl; 
. Ci-fialkylpiperazinyl; hydioxyCi^alkylpiperazinyl; 

Ci-ealkyloxypiperidinyl; pyrazoly; pyra2»lyl substituted vnth one or t^^ 

substituents selected from Ci-ealkyl ortrihaloCi.6alkyl; pyridBnyl; pyridinyl 

substituted with Ci-eaBcyloxy, aryloxy or atyl; pyrimidhiyl; quinolinyl; indole; 

phenyl; or phenyl substituted with one or two subatituents independently selected 

from halo, Ci^alkyl, Cj-eallcyloxy or trifluororaethyl; 
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is hydrogen; halo; hydroxy; amino; nitro; trihaloCi.^allq'r; trihaloCj-galkyloxy; 
Ci^alkyl; Ci^aJJcyloxy; Ci-eaHcylcaibonyl; Ci^alkyloxycaibonyl; 

Ci.6aIky]sulfonyi; hydK>xyCi.^llcyl; aryloxy; di(Ci^allQrl)araino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
&omhalo, Ci.6alkyl, Ci.6alkyloxy or tdfluoxomethyL 

The compound of claim 172 that is selected from one of 



177. 




""rex; 







OH 




bH 




K>0 


bH 
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wherein the terminal hydroxamic acid moiety (-C(O)-nh-oh) is replaced with 




wherein 0. R\ R?, F^, and R* are as defined in accordance with daim 1. 

178. The compound of daim 172 wherein R\ R^. R?, and R* are all H. 

179. A compound according to daim 172 for use in inhibting histone deacetylase. 

180. A compound according to calim 172 for use in treatment of a disease selected from the 
group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

181. The compound of daim 180. wherein said treatment is effected by inhibiting histone 
deacetylase. 

182. The compound of calim 180. wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

183. The compound of daim 180. wherein said cell proliferative disease is cancer. 

184. The compound of daim 183, wherein said cancer is a solid tumor cancer. 
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185. The compound of claim 183. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

186. A pharmaceutical composition comprising a compound according to claim 172 and a 
phannaceutically acceptable carrier. 

187. The phannaceutical composition of claim 186 further comprising a nucleic acid level inhibitor 
of histone deacetylase. 

188. The phannaceutical composition of claim 187, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone deacetylase. 

189. The pharmaceutical composition of claim 188, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ id No:I, SEQ id No:2, SEQ id No:3, SEQ id No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8. SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ ID 
No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16. and SEQ ID No:17. 

190. A method of inhibiting histone deacetylase. the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 172. 

191. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 186. 

192. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 187. 

193. The method of claim 191, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

194. The method of claim 191, wherein said cell proliferative disease is cancer. 

195. The method of claim 194, wherein said cancer is a solid tumor cancer. 

196. The method of claim 195, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 
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197. The method of claim 192, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

198. The method of claim 192, wherein said cell proliferative disease Is cancer. 

199. The method of claim 198, wherein said cancer is a solid tumor cancer. 

200. The method of claim 199. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

201 . A compound of the formula: 

r3-C:|V H />— N Z— C(R^3)2)^-N— S-(a) 

^ if 2 O 

or a pharmaceutically acceptable salt thereof, wherein 
O iS -NH2or-OH: 
R'' is H or as defined In claim 1 ; 
R2, R3, and are as defined in claim 1 ; 

in is 0, 1, 2 or 3 and when n is Qthen a direct bond is intended; 
t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 

Q is nitrogen or ^ , q. ch,^ 

X is nitrogen or 
Y is nitrogen or 

Z IS nitrogen or ^ ; 

Ris selected from the group consisting of hydrogen, halogen, -NHj, nitro, hydroxy, aryl. heterocyclyl, 
Cg-Cg-cycloalkyI, heteroaryl. CrCVaM. haloalkyl. CrC /-alkenyl, C7-alkynyl, C^acyl, C\-Cy- 
alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Cf-Cy-alkyl^rylsulf Inyl . CrC 7-alkyl-arylsulfonyl, C^-alkyl- 

456 



wo 2005/030705 



PCTAJS2004/031591 



arylaminosulfonyl, Ci-Cr-alkyl^rylamine, Ci-Cralkynyl-C(0)^mine, Ci-CralkenyW{0>amine, Ci-Cr 
alkynyW, Ci-CralkenyH?' wherein R' is hydrogen , hydroxy, amino. Ci-CralkyI or Ci-Cralkoxy; 

each lydrogen, halo, hydroxy, amino, nitro, C\.e^yl, Ci^lkyloxy, trifluoromethyl, 
di(Ci^alkyl)aTnino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

each ' independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R^* is hydrogen, hydroxy, amino, hydroxyCi^Ikyl, Ci^jalkyl, Ci^kyloxy, 
arylCi-galkyl, aminocarbonyl, hydroxycarbonyl, anunoCi-«alIcyl, 
aminocarbonyJCi^lkyl, hydroxycarbonyiCi.galkyl, hydroxyaminocarbonyl, 
Cj.6alkyloxycarbonyl. Ci.6aIkylaminoCi.6alkyl or di(Ci^5alkyI)aminoCi^lkyl; 

Ri5 is hydrogen, Ct^alkyl, Cj-iocycloalkyl, hydroxyCi-galkyl, Ci^alkyloxyCi^alkyl, 
di(C|.6alky])aminoCi.6aUgrl or aryl; 




is a radical elected fitom 




(a-I) 



(a-2) 



(a-3) 




(8-7) 



(a-8) 



(a-5) 
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(a-49) <a-50) <*-51) 

wherein each s is indepemlmtiy 0, 1 , 2> 3, 4 or 5; 

each and R' aie independently selected from hydrog^i; halo; hydroxy; amino; nitro; 
trihaloCi-ealkyl; trihaloCi.6alkyloxy; Ci.6a!Icyl; Ci^alkyl substituted with aryl and 
Cs-iocycloalkyl; Ci^alkyloxy; Ci-ealkyloxyCi^Ucyloxy; Cj^kylcaibonyl; 
Ci^alkyloxycarbonyl; Ci-^alkylsulfonyl; cyanoCi^lkyl; hydroxyCi^alkyl; 
hydroxyCi.6alkyloxy; hydn>xyCi.6aikyIamino; aminoCi^alkyloxy; 
di(Ci.6alkyl)aininocatbonyl; di(hydroxyCi.6aIkyl)aimno; {arylKCi-6alkyl)amino; 
di(Ci.6alkyl)aminoCi^alkyloxy; di(Ci^;alkyl)aminoCi.6alkylamino; 
di(Ci-6alkyl)aminoCi^alkylaminoCi.6alkyl; arylsulfonyl; arylsulfon^amino; 
aryloxy; aryloxyCj^alkyl; arylCs-galkenediyl; di(C|^alkyl)amino; 
di(C|^alkyl)aminoCi-6alkyl;di(Ci.6alkyl)anuno(Ci^alkyl)anuno; 
di(Ci.6alkyl>aniino(Cj.6alkyl)aminoC i^jalkyl; 
di(Ci-6alkyl)aminoC|.6alkyl(Ci-6alkyl)amino; 
di(Ci^alkyl)aminoCi^alkyI(Ci^aIkyl)aininoCi.6alkyl; 
aininosulfonylanuno(Ci.6alkyl)amino; 
aininosulfonylaniino(Ci.6alkyI)aminoC|.6alkyl; 
di(Ci^alkyl)aminosuIfonylaniino(Ci^alkyl)amino; 

di(Ciw5alkyl)airanosulfonylaniino(Ci^alkyl)aniinoCi.6aIkyl; cyano; thiophenyl; 

thiopheny] substituted with di(Ci^kyi)aniinoCi^kyl(Ci.(5alkyI)aminoC|.6aIkyl, 
di(C i^kyDaminoCi^alkyl. Ci.6alkylpiperazinyICi^alkyl» 
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hydioxyCi^aIkylpiperazinylCi.6aHcyl, 

hydroxyCi-dalkyloxyCi.6allcylpipera23nylCi^l^l. 

di(Ci.gallQrl)aiiunosulfonylpipaazinylCi.galkyI, 

Ci^allcyloxypiperidinyl. Ci^alkyloxypiperidinylCi.<jalkyi, morpholinylCi.6alkyl, 
hydroxyCi.6alkyl(Ci^lkyl)aininoC|.6alkyI, or di{bydroxyCi^alkyl)aminoCi.6alkyl; 
fiiranyl; furanyl substituted with hydroxyCi-ealkyl; benzofuranyl; imidazolyl; 
oxazolyl; oxazolyl substituted wiA aryl and Ci^kyl; Ci-galkyltriazolyl; tetrazolyl; 
pynolidinyl; pyrrolyl; piperidinylCi-ealkyloxy; morpholinyl; Ci-ealkylmorpholinyl; 
moiphoJinylCi^lkyloxy; morphoHnylCi.ealkyl; inorphoJinyICi.6alkylamino; 
morphoIinylCi^kylaminoCi^alkyl; piperazinyl; Ci^aikylpiperazinyl; 
Ci^alkyIpiperazinylCi.6alkyloxy;pipera2inylCi.6aIkyl; 

naphtalenylsulfonylpiperazinyl'.naphtalenylsulfonylpiperidinyl; naphtalenylsulfcmyl; 
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Ci^alkylpipei^nylCi.6alkyI;Ci^lkylpipera2inylCi.6alkylamino; 

C|^alkylpiperazinylCi^alkylaminoCi.6alkyl; Ci^kylpiperazinylsulfonyU 

ammosulfonylpiperazinyICi.6alkyIoxy; aminosulfonylpiperazinyl; 

aminosulfonyIpiperaziiiylCi.6alkyl;di(C|-6alkyl)aniinosiiIfonylpipei^ 

di(Ci.6alkyl)aniinosulfonylpiperazinylCi^alkyl;hydroxyCi.6alkylpipera2rayl; 

hydroxyCi^alkylpiperazinylCi^lkyl;Ci.6alkyloxypiperidinyl; 

Ci.6ancyloxypiperidmyICi.6aIkyI;piperidinylaniinoCi.6alkylamino; 

pipeddinyJaimnoC j^alI(ylaininoCi.6alkyI ; 

(Ci.6alkylpipeiidinylXhydroxyCi.<5alkyl)aminoCi.6alkylamino; 

(Ci.6alkylpiperidinylXhydn)xyCi.6alkyl)aminoCi^alkylaminoCj^alkyl- 

hydroxyCi.6alkyloxyCi.6alkylpiperazinyl; 

hydroxyCi^kyloxyCi^alkylpiperazinylCi^kyl; 

(hyd^oxyCl^lkyl)(C^.6alkyl)atnino;(hyd^oxyCl,6alkyl)(C^6alkyl)aminoC|^alk^ 
hydroxyCi^llgrlaininoCj-ealkyl; di(hydroxyCi^alkyl)aminoCi.6alkyl; 
pynolidinylCi^alkyl; pynolidinylCi^alkyloxy; pyrazolyl; thiopyrazoiyi; pyrazolyl 
substituted with two substituents selected from Ci-salkyl or tiihaloCf .6alky); 
pyridinyl; pyridinyl substituted with Ci^kyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropydmidinylpiperazinyUtetrahydropyrinudinylpipei^ 
qinnolinyl; indole; phenyl; ph^yl substituted with one, two or three substituents 
independently selected from halo, amino, nitio» Ci^alkyl, Ci^alkyloxy, 

hydroxyCi^allqfl, trifluoromethyl, trifluoromethyloxy, hydroxyCi.4alkyloxy, 
Ci^alkylsulfonyl, Ci^alkyloxyCMalkyloxy, Ci^alkyloxycarbonyl, 
aminoCi.4aIkyloxy. di(Ci^kyl)ajiunoCi^alkyloxy, di(Ci^alkyl)aiiuno. 
di(Ci.4alkyl)aimnocarbonyl, di(Ci^alkyl)aminoCi^alkyl» 
di(Ci.4alkyl)aimnoCi^alkylaniinoCi.4alkyl. 

di(Ci.4all^l)amino(C|^alkyl)amino,cU(C]^alkyl)amino(C]w(alkyl)aminoCi^alkyl, 

di(CMalkyI)aminoCi.4Alkyl(Ci^a]kyl)aminOt 

di(CMalkyl)aminoCi^aIkyl(Ci^aIkyl)aminoCMaIkyl, 

aminosulfonyIamino(C]^alkyl)amino, 

aniinosaljfbnylamino(C].4a]kyI)aminoCMa1kyl, 
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di(Ci^aIkyl)aniinosulfonyIamino(C]^aIkyl)am! 
di(Ci,4alkyl)aminosulfonylaiiiino(Ci ^alkyl)aminoCi,6alkyl» cyano, 
piperidinyiCj^alkyloxy, pyrrolidinylCMaikyloxy, arainosulfonylpiperazinyl, 
aminosulfonylpiperazinylC i^alkyl , di(C i^alkyl)aminosulfonylpiperazinyU 
di(Ci.4alkyl)aminosulfonylpipera2inylC|^alkyl, hydroxyCi^alkylpiperazinyl, 
hydroxyCi-4alkylpiperazinylCi-4alkyl, Ci^alkyloxypiperidinyl, 
Ci-4aIkyIoxypiperidinylCMalkyl, hydroxyCi-4alkyloxyCi^aIkylpiperaziiiyl, 
hydroxyCi^alkyloxyCi^alkylpiperazinylCi^alkyl, 

(hydroxyCi^alkyI)(C|-4aIkyl)aiTuno, (hydroxyCi-4alkyI)(Ci^alkyl)aOTinoCi.4alkyl, 
di(hydroxyC|^aIkyl)amino, di(hydroxyCi^aIkyl)aminoCi^alkyI, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrroHdinylCiwialkyl, pynolidinylCi.4alkyloxy, 
morpholinyl, morpholinylCi^alkyloxy, morpholinylCj^alkyJ, 
morpholinylCMall^laniino, morpholinylCMalkylaminoCi^alkyl, piperazinyl, 
Ci^alkylpiperazinyi, CMalkylp]peraziiiylCi.4alkyloxy, piperazinylC|.4alkyl« 
Ci^a]kylpipefazinylCi^Iky]»Ci.4alkyipipeiazinylCi^al^ 
Cj^alkyIpiperazmylCi^lkylaininoC].^kylt tetrahydropyrimidinylpiperazinyl, 
tetrahydtopyrimidinylpiperazinylCi^alkyl, pipcridinylaminoC i^alkylsmnino, 
piperidinylammoCi^alkylainiiioCMalkjl^ 
(Ct^aIkyIpiperidinyl)(hydroxyCMaIkyl)aminoCMalk^^ 
(C]w^alkyJpiperidinyl)0}ydix>xyCMalkyl)aminoCMalk^^ 

pyridinylC|.4Silkyloxy, hydroxyCi^aU^laanino^ hydioxyCi^lkylaininoCi.4alkyl, 
di(CMalkyI)aniinoCiufa]kylaniino, aminothiadiazolyU 
aminosuIfonylpiperazinylCi^alkyloxy, or thioph&nylCi^aUc^amino; 
each and can be placed on the nitrogen in teplacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted widi one or more substttuents each 
independently selected from halo« Q^kyi, Ct^alkyloxy, trifluoromethy]» cyano or 
hydroxycarbonyl. 

202. The compound of claim 201 wherein each of R^, R^, R"^ and R^ corresponds to R", R^^, 
R^*, and R^^, respectively, in claim 201 wherein: 



463 



wo 2005/030705 



PCT/US2004/031591 



n is 0, 1 or 2; 

tisO, l,2or3; . 

QlS , \ ,or \ ; 

is hydrogen, Ci^kyl or naphtalenylsulfonylpyrazmyl; 
each ind^endently represents a hydrogen atom; 
R* is hydrogen, hydroxy, hydroxyCi^kyl orCwalkyloxy; 
R^ is hydrog^, Ci^alkyl, hydroxyCi^kyl or Ci-^alkj^oxyCi-ealkyl; 

is a radical selected from (a-l), (a-7) or (a-20); 
each s is independently 0 or 1; 

each is independently selected from hydrogen; thiophenyl; furanyl; benzofuranyl; 
phenyl; or ph»iyl substituted with one substituents independently selected from 
Ci^alkyl. Ci-6alIcyloxy, hydroxyCi^alkyl, CMftlkylsulfonyl or di(CMalkyl)amino; 
each R^ is independently selected from hydrogen. 

203. The compound of claim 201 wherein each of R^, R^, R* and R^ corresponds to R^^ R", 
R**, and R^^, respectively, claim 201 wherein: 

n is 1 or 2; 

• t is 0,1. 2 or 3; —ch-^ 

R^ is hydrogen or Ci^alkyl; 

each R^ independently represents a hydrogen atom; 

R* is hydrogen; 

R^ is hydrogen or Ci^alkyloxyCi^alkyl; 
— 

is a radical selected from (a-l) or (a-20); 
eac^ s is independratly 0 or 1; 

each R^ is ind^endently selected from hydn^en; thiophenyl; furanyl; benzofriranyl; 
phoiyl; or phenyl substituted with one substituents independently selected from 
Ci.^kyl, Ci-galkyloxy, hydroxyCi.4alkyl or di(Ciwialkyl)amino. 

204. The compound of claim 201 wherein R*^ is H. 
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205. The compound of claim 201 wherein each of R^, R', R* and R' corresponds to R", R", 
R^*, and R^', respectively, in claim 201 wherein: 
t is 0; 

is hydrogen, halo, hydroxy, amino, nieo, Ci^^alkyl, Ci^alkyloxy, trifluoromethyl 

or di(C)^alkyl)ainino; 
I is hydrogen, hydroxy, amino, hydrox^i.6AU^lt Ci.^kyl« Ci^aUcyloxy, 

aryJCi^alkyl, aminocarbony], aminoCi^alkyl, Ci.6alky]ainjnoCi.«aI]c)^ or 

di(Ct^all(yl)aininoCi^alkyl; 
R^ is hydrogen 



is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), 
(a-10). <a-ll), (a-12), (a-13), (a-14), (a-15). (a-16)» (a-17). (a-18). (a-19). (a-20). 
(a-21X (a-22), (a-23), (a-24), (a-25), (a-26), (a>28)» <a-29), (a-30). (a-31), (a-32), 
(a-33), (a-34). (a-35). (a-36), (a-37), (a-38), <a-39). (a-40), (a-41), (a^2), (a-44), 
(a-45), (a-46), (a-47). (a-48) or (a-51); 
each s is independently 0, i, 2, 3 or 4; 

is hydrogen; halo; hydroxy; anuno; nitro; tnhdloCi.^Ikyl; trihaloCi.5alkyloxy; 
Ci^kyl; Ci-galkyloxy; CLgalkylcarbonyl; Ct^kyloxycarbonyl; 
Ci^kylsulfonyl; hydtoxyCj^alkyl; aryloxy; ^(Ci.6a1kyl)anuno: cyano; 
tbiophenyl; fiiranyl; fUranyl substituted with hydioxyCi.^i]lcyl; benzofuianyl; 
imidazol^; oxazolyl; oxazol^ substituted with aryl and Ci^all^i; 
Ci^Ikyltriazolyl; tetcazolyl; pyrrolidinyl; pynolyl; morpholinyl; 
Ci^kylmorpholinyl; piperazinyl; C^gaUcylpiperazinyl; 
hydroxyCi-ealkylpiperazinyl; Cj-eall^loxypiperidinyl; pyrazoly; pyrazolyl 
substituted with one or two substitnents selected from Ci^^alkyl or trihaloCi.ealkyl; 
pyridinyl; pyridinyl substituted wid» Ci.6alkyloxy, aryloxy or aryl; pyrimidinyl; 
quinoUnyl; indole; phenyl; or phenyl substituted with one or two substituents 
ind^endentiy selected firom halo, C|.6alkyl, Ci.6alkyIoxy or trifluorometfiyl; 

R' is hydrogen; halo; hydroxy; amino; nitro; trihaloCi^alkyi; trihaloCMalkyloxy; 
Ci^alkyU Ci-ealkyloxy; Ci-6alkylcarbonyl; Ci-gaUcyloxycarbonyl; 




465 



wo 2005/030705 



PCT/US2004/031591 



Ci^kylsulfonyl; hydroxyCi-ealkyl; aryloxy; di(Ci^alkyl)ainino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituente independently selected 
from halo, Ci^M> Ci^alkyloxy or trifluoromelhyl. 

206. The compound of claim 201 wherein each of R^, R^, R* and R^ corresponds to R*^, R'^, 
R^*, and R*^, respectively, in claim 201 wherein: 

I is hydrogen, C|.6alkyl» Cs-iocycloaDgrl, hydroxyCi^alkyl, Ci^lkyloxyCi-ealkyl 



^ is a radical selected from (a-1), (a-2). (a-3), (a-4), (a-5), (a-6). (a-7X (a-8), 
(a-9), (a-10), (a-11). (a-12), (a-13), (a-14), (a-15), (a-16). (a-17), (a-18>, (a-19X 
(a-20). <a-21), (a-22). (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30). 
(a-31), (a>32), (a-33), (a.34), (a-35X (a-36), (a-37), (a-38). (a-39). (a-40X (a-41). 
(a-42)(a-43) or(a-44); 

1) each and R^ are independency selected from hydrogen; halo; hydroxy; amino; 
nitro; tiihaloCi^aIkyl;trihaloCi.6a!kyloxy; Ci^alkyl; Ci-ealkyloxy; 
Ci.6alkyloxyCi.6alkyloxy; Ci-ealkylcarbonyl; Ci^alkylsulfbnyl; cyanoCuealkyU 
hydroxyCi-galkyl; hydroxyCi-fialkyloxy; hydioxyCi^alkylaniino; 
aminoCi.ealkyloxy; di(Ci.6alkyl)aminocarbonyl; di0iydn>xyCi.6alkyl)anidno; 
arylCi^kyl)ainino; di(Ci^alkyl)aiiiinoCi^kyloxy; 
di(Ci^kyl)aTniiioCi.6alkylaniino; aiylsulfonyl; axylsulfonylamino; 
aryloxy; arylC2.6alkenediyl; di(Ci^lkyl)amitJo; 

di(Ci^kyI)dininoCi^alkyl; di(Ci^alkyl>aminoCi^kyl(Ci^kyl)aminoC]^kyl; 
cyano; duophoiyt; diiqphenyl substituted with 

di(Ci^alkyl)aininoCi^kyl(Ci.galkyl)aminoCi^alkyUdi(Ci.6alkyl)aminoCi^a^ 
Ci-ealkylpiperadnylCi^kyl ordi(hydroxyCi-6a!kyl)aminoCi^5alkyl; furanyl; 
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imidazolyl; Ci-ealkylttiazolyl; tetrazolyl; pytroKdinyl; piperidinylCi^kyloxy, 
morpholinyl; Ci-eaJkylmorpholinyl; morpholinylCj^alkyloxy; 
morpholinylCi-ealkyl; Ci.galkylpiperaziny]; Ci.6alkylpiperazinylCi.6alkyloxy; 
Ci-galkylpiperazinylCj^alkyl; Ci-ealkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylC i^alkyloxy; arainosulfonylpiperazinyl ; 
aininosuIfonyIpiperazinyICi.6alkyl; di(C i .6alkyl)aininosulfonylpiperazinyl; 
di(C j.^alkyl)aniinosulfonylpiperazinylCi.6alkyl ; hydroxyC i-galkylpiperazinyl; 
hydroxyCi.<jalkyIpiperaziny]Ci.6alkyl; C|_6aIkyloxypiperidinyl; 
C|^alkyloxypiperidinylCi.6alkyl;hydroxyC]^alkyloxyCi^alkylpiperazinyl; 
hydroxyCi.6aIkyloxyC|.<sa]kylpipenizinylCi^alk34; 

(hydioxyCi-6alkyl)(Ci-6aJkyl)amino; (hydroxyCi^alkyI)(Ci.6alkyI)aminoC i-galkyl; 
pyixolidinylCi.^kyIoxy: pyrazoiyl; thiopyrazoly!; pyrazolyl substitute with two 
substituents selected firom Ci-^alkyl or trihaloCi^alkyi; pyridinyl; pyridinyl 
substituted with Ci-ealkyloxy oraryl; pjaiimidinyl; qainolinyl; indole; phenyl,* phenyl 
substituted with one, two or thiee substitucnts independently selected from halo, 
amino, Ci^Ikyl, Ci.6alkyloxy, hydroxyCi,4alkyl, trifluoromethyl, 
trifluoromethyioxy, hydroxyCMalkyloxy, C^u^alkyIoxyCl^alkyloxy, 
anunoCi.4alkyloxy, di(C|wtall^)aininoC|^alkyloxy, dl(Ci^lkyl)amino, 
di(CMa]kyl)aniittoCMaIkyI, dl(Ci^alkyl)aminoCi^alkyl(Ci^allqrl)aminoCi.4aIkyl, 
piperidinylCi^alkyloxy, pyrn>lidiiiyICi.4aIkyloxy, aminosulfonylpiperazinyi, 
aminosulfonylpiperazinylCi,4alkyI,di(Ci-4alkyl)a3ninosulfonylpiperazinyl, 
di(Ci_4alkyl)aniinosulfonylpiperazinylCi.4alkyl,hydioxyCi^alkylpiperazinyl, 
hydroxyCi^alkylpiperazinylCi^alkyl. Ci .4a]kyloxypiperidinyl, 
Ci^alkyloxypiperidinylCi^allgrl, hydroxyCi^all^IoxyCi^alkyipiperazinyl, 

hydioxyCMaIkylQxyCi.4alky]piperazinyICi^alkyl, 

(hydix>xyCi^ky])(C].4alkyl)aniino,(hydcoxyCMa]]qr])(CMalkyl)andnoCi^aIkyl, 
pyiToIidinylCi.4iakyloxy, moipholinylCt^alkyloxy, morphoIinylCMalkyl, 
CMalkyipiperazinyl^Ci^alkyipipeiazinylCi^alkyloxy, 
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Ci^alkylpiperazinylCi^kyl, 
hydioxyCt^kylamino. di(hydn>xyCi^aIkyl)ainino, 
di(Ci^alkyl)amnioCMaIkylaixuiiOtaminothiadiazoIyI, 
aminosulfonylpipearazinylCi^alkyloxy, or thiophenylCi^ialkylainino. 

207. The compound of claim 201 that is selected from one of 
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wherein the terminal hydroxamic add moiety (-C(O)-NH-OH) is replaced with 




wherein O, R\ R^^ R^. and R* are as defined in acxx)rdance with daim 1 . 

208. A compound according to daim 201 for use in inhibting histone deacetylase. 

209. A compound according to calim 201 for use in treatment of a disease selected from 
the group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

210. The compound of daim 209. wherein said treatment Is effected by inhibiting histone 
deacetylase. 

211. The compound of calim 209, wherein said cell proliferative disease is a neoplastic 
cell proliferative disease. 

212. The compound of daim 209, wherein said cell proliferative disease is cancer. 

213. The compound of daim 212, wherein said cancer Is a solid tumor cancer. 

214. The compound of daim 212, wherein said cancer is selected from the group 
consisting of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast 
cancer and leukemia. 

215. A pharmaceutical composition comprising a compound according to daim 201 and a 
pharmaceutically acceptable carrier. 

216. The pharmaceutical composition of daim 215 further comprising a nucleic acid level 
inhibitor of histone deacetylase. 

217. The pharmaceutical composition of daim 216, wherein siad nucleic acid level inhibitor 
is an antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

218. The pharmaceutical composition of daim 217, wherein said antisense oligonucleotide 
is selected from the group consisting if SEQ id No:I, SEQ id No:2. SEQ ID No:3, SEQ ID No:4, SEQ 
ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ 
ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

219. A method of inhibiting histone deacetylase, the method comprising contacting said 
histone deacetylase with an inhibiting efective amount of a compound according to daim 201. 
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220. A method cf treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 215. 

221. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 216. 

222. The method of claim 220, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

223. The method of claim 220, wherein said cell proliferative disease is cancer. 

224. The method of claim 223, wherein said cancer is a solid tumor cancer. 

225. The method of claim 224, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

226. The method of claim 221, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

227. The method of claim 221, wherein said cell proliferative disease is cancer. 

228. The method of claim 227, wherein said cancer is a solid tumor cancer. 

229. The method of claim 228, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

230. The compound of claim 201 wherein F?, R?, and are all H. 

231 . A compound of the formula: 




or a pharmaceutically acceptable salt thereof, wherein 
O is -NH 2 or -OH; 



473 



wo 2005/030705 



PCT/US2004/031591 



is H or as defined in claim 1; 

R^, and R^ are as defined in claim 1; 

nisO, l,2or3 and wh^ n is 0 then a direct bond is intmded; 

CR CH^ 

; Q IS mtrogen or 

. X is nitrog^ or ; 

. Y is nitrogoi or ; 

. Z is nitrogen or ^^^^ ; 
R is selected from the group consisting of hydrogen, halogen, -NH2, nitro. hydroxy, aryl, heterocyclyl, 
CrCffCycIoalkyI, heteroaryl, Ci-Crakyl» haloalkyl. Ci-Cralkenyl, Ci-Cralkynyl, Ci-Cracyl, Ci-Cr 
alkyl-aryloxy, Ci-Cy-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci-C7-alkyl- 
arylaminosulfonyl, Ci-Cr-alkyl-arylamine, Ci-Cralkynyl-C(0>-amine, CrCralkenyl-C(0>amine, Ci-Cr 
alkynyl-R^, Ci-Cralkenyl-R^ wherein R® is hydrogen , hydroxy, amino, Ci-CralkyI or Ci-Cralkoxy; 

R^^ is hydto^, teilo, hydroxy, amina, nitro, Ci^alkyl, Ci^allgloxy, tiifliioromethyU 
di(Ci^a]kyl)amino, hydroxyamino or naphtalenylsulfonyl^yrazinyl; 

R^^ is hydrogen, hydroxy, amino^ hydroxyCi^allcyl, Cj-gallsyl, Ci^alkyloxy, 
arylCi^alkyl, aminocarbonyl, hydroxycajrbonyl, aminoCj.6alkyl, 
ammocarbonylC^^allsyl, hydroxycarbonylCi-^alkyl, hydroxyaminocarbonyl, 
Ci-6allcyIoxycarboJiyI, Ci^6alkylairiinoCi.6alky] or di(Ci..^alkyl)aminoCi-fialkyl; 

when Z is equal to nitrogen, 1hen4> is a direct bond; 

when Z is equal to , then -Lr is -NH- or the Hval^t radical 

-€i.6alkanediylNH-; 

R^* is hydrogen, Ci^^salkyl, Cs^iocycloalkyU hydroxyCi,6attyI, Ci^alkyloxyCi^alkyl, 
di(Ci^a!kyl)aminoCt.^Icyl or aryl; 



a radical selected from 
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wh^ein each s is indep^dently 0, 1, 2, 3, 4 or 5; 

esK^ and are indepeadendy selected from bydn^«i; halo; hydroxy; amifio; nitro; 
tdhaloCi^allcyl; tdhaloCi^alkyloxy; Ci.6aQcyl; Ci-ealkyl substituted with aryl and 
Qs.iocycloallo'l: Ci.^iSkyloxyi Ci.tialkyloxyCi.6al^loxy: Ci,«alkylcarbonyl; 
Ci.6alI^loxycaifoonyI; Ci.eaI^^BulfonyI; cysBioC].$aBcyl; hydxoxyCi.eaU7l; 
hydT0xyCi..6a]kyloxy; hydroxyC].6aQs7lanuno; anunoCi-eaU^loxy; 
di(C^6al3^yl)a^Mnocarbonyl: di(hydroxyCj^alIg^l)ainino; (aryl)(Ci..ealkyl)anmio; 
di(Ci.6a]^l)anunoC}.gaUcyloxy;di(Ci^kyl)aininoCi..^^ 
di(Ci^aIkyl)aminoC|^aIkylammoCi.(^Icyl; atylsulfonyj; arylstUfonylamino; 
aryloxy; aryloxyCj.^alkyl; arylCa-eaDs^^diyl; di(Ci.6aIkyl)a3iuno; 
di(Ci.6alkyl)an2inoCi.6alkyl; di(Ci.6alkyl)amino(Ci^lkyl)arai qo; 
di(Ci-6alk^)armt)o(Ci^dkyl)aminoC3^alkyl; 
di<Ci^aIlcyl)aniinoCi.6alkyl(Ci.6aIkyl)aimno; 
di(Ci^alkyl)aminoCi^alkyl(Ci.6aBcyl)aininoCi..6alk^^ 
aniinosulfonylanuno(Ci.6alkyI)anuno; 

di(Ci^dl<yl)aiBdnosTJlfonylamino(Ci-<jaIky^^ 

^iCi^?Skyl}miaos\iT&xny^ cyano; fhiophenyl; 

thiophenyl substituted with di(Ci.6alkyOanoHnoCi.6aikyl(Ci.«alkyl)a^ 
di(Ci^alfcyi)aimnoCi4ia]]£yl, Ci^jaBgrlpiperazfaiylCi^ltyl, 

hydioKyCi^a]kylpipeia2dnylCi.tiatt?l. 

hydroxyCi.gaikyloxyCi.eallcylpiperarfnylCMan^^ 

di<Ci.6aIl^I)aminosnIfonylpipraazinylCi^1kyl, 

Ci-saBcykayidpeiidjnj^ C|^aIkyl«xypipeiidinylCi^aIfcyl, moipholinylCi^aBcyl, 
hydroxyCi.6aHcyl(Ci.€a]]cyl)aminoCi.6aIkyl, or diaiydroxyCi.6aUcyl)aimnoCi^alkyl; 
fuianyl; fuxanyl substSluted willi hydioxyCi^alkyl; benzoftnanyl; imidazolyl; 

oxazolyl; oxazolyl substituted with aryl and Ci-galkyl; Q^alkyltJiazolyl; tetcazolyJ; 
pyxrolidiiiyl; pyrroiyl; pipeiidii»ylCi.6alkyloxy; moapholinyl; Ci^alfcyJmorpholinyl; 
mo2pholinylCi_€alkyloxy; 

marpholEaylCi^kyJ; moatphollnylCi^alkylamino; 
niOjpholiiiylCi..tfalkylaniinoCi..6a^ jdperazinyl; Ci-gaDsylpiperazinyl; 
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Ci_^alkyIpiperazinylC j^lkyloxyjcy; piperazinylC i_glkyl; 

naphtalenylsulfonylpiperazinyl;na phtalenylsulfonylpiperidinyl;n2phtalenylsulfony snylsulfoil) 

C i_^alkyIpiperazinylC i_glkyl; C j_^alkyIpiperazinylC j^lkylamino;lo; 

C j^lkylpiperazinylC j^lkylaminoC j_glkyl;C j_glkylpiperazinyIsulfonyl; Fonyl; 

aminosulfonylpiperazinylC j^lkyloxy;aminosulfonylpipera2inyl;a2inyl; 

aminosulfonylpiperazinylC j^lkyl;di(C j_glkyl)aminosulfonylpiperazinyl; 

di(C j^lkyl) aminosulfonylpiperazinylC j^lkyl;hydroxyCj_^lkylpiperazinyl; inyl; 

hydroxyC j_|lkylpiperazinylC i_glkyl5 C j^lkyloxypiperidinyl yl; 

C j^lkyloxypiperidinylC ^^Ikyl; piped dinylaminoloC j_glkylamino; 

piperidinylaminoIOC j^lkylaminoC j^lkyl; 

(C i_glkyl piperidinyiyl)(hydroxyC ^ jglkyl)aininoli]C ^__glkylamino; O; 

(C j glkylpiperidin lyl)(hydroxyC ^ glkyl)aminoC j^glkylaminoC . 

hydroxyC j_glkyloxyC |_galkylpiperazinyl; 

hydroxyC ^ glkyloxyC j^alkylpiperazinylC j^lkyl; 

(hydroxyC j_glkyl)(C j_glkyl)amino; >; (hydroxyC j^lkyl)(C j^lkyl)aminoC ^^Ikyl; *; 
hydroxyC ^ glkylaminoC j^lkyl; di(hydroxyC j_glkyl)aminoC ^ glkyl; 
pyrrolidinylC j^lkyl; pyrrolidinylC jglkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents . selected fromC i._§lkyl or trihaloC j glkyl; 
pyridinyl; pyridinyl substituted withC ^ glkyloxy, aryloxy or aryl; ppyrimidinyl; 
tetrahydropyrimdinylpiperazinyl; ; tetrahydropyrimdinylpiperazinylC ^^Ikyl; iyl; 

quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected fromOlhalo, amino, nitro, C^_jlkyl, Cj_glkyloxy, 
hydroxyC i_^lkyl, trifluoromethyl, trifluoromethyloxy, hydroxyC ^^Ikyloxy, 
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Ci^allqrlsulfonyU Q^alkyloxyCiuialkyloxy, CMalkyloxycaibonyl, 

aminoCj^alkyloxy, di(CMallqrl)aininoCi4aUcyloxy, diCCiwiaIkyl)amino, 

di(Ci.4aIk34)ainmocatboziy], <fi(Ci.4aDq^)aimiM>Ci-4alkyl, 

<fi(Ci.4alkyl)ainmoCiwtalkylainmoCi-4iatt5^1, 

di(Ci.4aIkyl)animo(Ci.4aikyl)aiiflino,di(^ 

<K(Ci^alkyl)animoCi,4aIfcyKCMallcyl)ajjimo, 

di(CiwiaIk3d)ammoCi-4alkyl(Ci.4alkyl)aiiflinoCi-^^ 

anunosuIfonylanunoCCi ^aIkyI)ainmo, 

aminosulfonylaimno(Ci^aIkyl)aimnoCi^alkyl, 

di(Ci.4all£yJ)ammosulfonylaimno(Ci^all5yl)ani^ 

<H(Ci^aIkyl)aminosiilfonylaininoCCi^alkyl)ainmoCi.(^^ 

pipeddinylCi-4alky3oxy, pyr3rolidinyICi-4aIkyloxy, dxmoo^ottylpipeea^nyh 

aimnosttlfonylpiperazinyICiwia]]cyl,di(CMalkyl)aim 

<fi(Ci.4alkyl)aimnosulfonylpipefazrayICi4a3l5^^ 
hydi»xyCiwiAlIcylpipw^nylCi.4alkyl,Ci-4»nsyloxy^ 
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Ci^attyloxypipBridinylCi^alkyl,hydroxyCMalkyloxyCi-4aJk^^ 
hydr^ayCi-taDi^oxyCi^aBg'ipiperazinylCi.^Ikyl, 
(hydroxyCi^alkyl)(Ci^aIkyl)aninio,(hydroxyCi^aIlqrl)(CMaIl^ 
di(hydtoxyCi-4alky])ainino, diOiycta)xyCi^8a]cyl)ammoCi.4a!kyl, furanyU fvnanyl 
substituted ivith -4M=CB-CB=CH.-, pynoUdinylCi^allcyl, pyBTofidinylCi^allcyloxy, 
morpholinyl, morpholinylCiu»ancyloxy, inorpholiiiylCi.4aIkyl» 
nuni^olinylCi^alkylaiiimo* mozidioImylCi^a}kylanimoCi.4A!k)1. piperaztnyl^ 
Ci^aUcylpiperaanyl, Ci^aIlg)!$xlperaziiiylCi.4aIkyloxy, piperazinylCi^alkyl, 
Ci^alkyipipeiazinylCi^alfcyl, Ci^allcyljttpemin^Ci.4alkylamjno, 
Ci.4idkylpipefaziiiylCi^a]kylammoC].6^^ tetrahydropydmidinylEnperBziiiyl, 
tettahydiopyji]iddiny]piperazmylCi.4a]k^,pipeddinyla^ 
pipendinyIcamnoCi.4atkylaniinoC| ^aOcyl, 
<Ci^aJkyliapaidtoyl)0iydroxyCi.4alkyl)aminoCi4aIkylamin 
(Ci-4alk3dpiperidinyl)a»y&<>xyCi,4alkyl)arainoC^ 
pyridinylCwaUsyloxy» 

hydtoxyCMalkylan!ino,hydroxyCi-4alkylaminoCiw»alkyl, 
di(Ci-4aIkyl)amjmoCi-4aIkylaimtio, aminothiadiazolyl, 
aroitiosiilfo&yipip^mmylCi^alkyioxy, or fliiophenylC ^alkylamino; 
cach R* andR* can 1)e placed on the nitxog^ in leplacemBnt of the hydtogra; 

aryl in the above is phen^, or phenyl snbstitated with erne or mose substitueiits each 
independently selected ftom halo, Ci-galkyU Ci^alkyloxy, trifluoromethyl, cyano or 
hydcoxycaibonyl. 

232. The compound of claim 231 wherein each of R^, R^, and R* corresponds to R^^ R*^, and 
R", respectively, in claim 231 wherein: 



nis 1; 




.Qis 



\ , or 
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I is hydrogen or nitro; 
is hydrogen; 

when Z is equal to ""^^ » tiien -L- is the bivalent radical -Cj.«aIkanediylNH-; 
•R* is hydrogen, Ci-gaUcyl or aryl; 

I ^5 is a radical selected fiom (a-1) or (a-21); 
each s Is independ^tly 0, 1 or 2; 

each R^ is ind^end^tly selected ftom hydrogen; halo; trihaloCi-galkyl; 
trihaloCi.(sa]kylo3cy; Ci.ealkyl; Ci,^jalkyloxy; Ci-ealkylcarbonyl; aryloxy; cyano or 

pb^yL 

233. The compound of claim 231 wherein each of R^ R^, and R* corresponds to R", R", and 
R^*, respectiveiy, in claim 231 wherein: 
n is 1; ^ y 

-CR CH^ 



Qis ^ . \ ,or 

each X is nitrogen; 
■ each Y is nitrogen; 

R^lshydrogeiu 
I is hydrogen; 

I when Z is equal to , Ihen -L- is the bivalent radical -Ci-salkanediylNHs 

R* is hydrogen, Ci-galkyl or aryl; 

® is the radical (a-1); 
I each s is independenUy 0 or 1; 

each R^ is independently selected fix>m hydrogen or phenyl. 

234, The compound of claim 231 wherein each of R^ R^ and R* corresponds to R^^ R". and 
R", respectively, in claim 231 wherein: 
each Z is N; 
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\ is hydrogen, halo, hydroxy, amino, nitro, Ci-ealkyl, Ci-ealkyloxy, triflaoromeUiyl 

or di(Ci.6atkyl)amino; 
> is hydfogen, hydroxy, amino, hydroxyCi.6al^l» Ci^aikyl, Ci.gaUsyloxy, 
3ry]Ci.^a]lcyl, aminocatbonyl, amjnoCi.6aIkyl, Ci^alkylanunoCi^Qcy] or 
di(Ci.6alkyl)aimnoCi^alkyl; 
I R* is hydrogen; 



is a radical selected irom (arl), (ar3), (a-4), (a-5), (ar6), (a-7>, <a-8), (a-9), 
(a-10). (a-11), (a.12), (a-13), (a-14), (a-15), (a-i6), (a-17), (a-18), (a-19X (a-20), 
<a-21), (a-22), (a-23), (a-24), (a-25), {a-26), (a-28). (a-29). (a-30), (a-3i), (a-32>, 
(a-33), (a-34). (a-35), (^36), (a-37), (a-38), (ar39), (a-40), (a-41), (a-42). (a-44X 
(a-45), (&-46X (a-47>« (ar48) or (a-51); 
I each s is independently 0* 1, 2, 3 or 4; 

) R^ is hydtog^; halo; jiy4roxy; amino; nitro; trihaloCi.eaUQ'l; tdhaloCi^l^lojcy ; 
Ci-fidlky]; Ct.4BSkyloxyi Ci.^aIkylcarbonyi; Ci-^aUi^oxycaibon^ 
Ci.tiaIk^su]foayl; hydroxyCi.6aIIcyt; aayloxy; <fi(Ci.6a]kyl)ainino; cyano; 
fiiiqpih^yU fijianyl; fiiranyl sobstitated with hydroxyCi,.6aI£7l; benzofiiranyl; 
imidazolyl; oxazolyl; oxazolyl substituted witii aryl and Ci^aBcy^ 
Ci.«alkyltiiazoIyl; tetcazolyl; pyttoUdinyl; pyrrolyl; motphoUnyl; 
C]..6^d3sylmorphoiinyI; pipeiazinyl; Ci.^siikylpij^i:sadnyl; 

hydroxyCi-eaD^lpiperazinyl; Ci^alkyloxypiperidinyl; pyrazolyl; pyrazolyl 

substituted with one or two substituents selected from Ci-ealkyl or tcihaloCi^Ikyl; 

pyridinyU pyridinyl substituted with Ci.6alkyloxy, aryloxy or aryl; pyiimidinyl; 

quinolin>a; indole; phenyl; or phenyl substituted with one or two substituents 

independently selected firom halo, Cj^lkyl, Ci^alkyloxy or tiifluoromethyl; 
R° is hydrogen; halo; hydroxy; amino; nitro; trihaloCi.6aIkyl; tdhaloCi^aUsyloxy; 

Ci^aBcyl; Q^alkyloxy; Gi^alkylcarbonyl; Ci-ealkyloxycarbonyl; 

Ci-^aBgdsulfonyl; hydroxyCi-^alhyl; aryloxy; di(Ci.6a]kyl)amino; cyano; pyridinyl; 

phenyl; or phenyl substituted with one or two substituents independently selected 

from halo, Ci-eallcjd, Ci^aUcyloxyor trifluoromethyl. 
235. The compound of claim 231 that is selected from one of 
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p 1^ 


HO 


O^NH 
OH 




OH 


F 






l-o 

HO'-^il^ 
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JrQ<K. 

HO 


MO 




OH 











wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
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R2) V O 

wherein O, R\ RP, R^, and are as defined in accordance with claim 1 . 

236. The compound of claim 231 wherein R\ R?, F?, and R* are all H. 

237. A compound according to claim 231 for use in inhibting histone deacetylase. 

238. A compound according to calim 231 for use In treatment of a disease selected from 
the group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

239. The compound of claim 238, wherein said treatment is effected by inhibiting histone 
deacetylase. 

240. The compound of calim 238, wherein said cell proliferative disease is a neoplastic 
cell proliferative disease. 

241 . The compound of claim 238, wherein said cell proliferative disease is cancer. 

242. The compound of claim 241. wherein said cancer is a solid tumor cancer. 

243. The compound of claim 241 . wherein said cancer is selected from the group 
consisting of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast 
cancer and leukemia. 

244. A pharmaceutical composition comprising a compound according to claim 231 and a 
pharmaceutically acceptable carrier. 

245. The pharmaceutical composition of claim 244 further comprising a nucleic acid level 
inhibitor of histone deacetylase. 

246. The phamnaceutical composition of claim 245, wherein siad nucleic acid level inhibitor 
is an antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

247. The pharmaceutical composition of claim 246, wherein said antisense oligonucleotide 
Is selected from the group consisting if SEQ id No:I. SEQ id No:2, SEQ id No:3, SEQ id No:4, SEQ 
ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8. SEQ ID No:9, SEQ ID No:10, SEQ ID No:ll, SEQ 
id No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

248. A method of inhibiting histone deacetylase, the method comprising contacting said 
histone deacetylase with an inhibiting efective amount of a compound according to claim 231 . 
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249. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 244. 

250. A method of treating an individual having a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease, said method 
comprising administering to said individual a treatment effective amount of the pharmaceutical 
composition of claim 245. 

251 . The method of claim 249, wherein said cell proliferative disease is a neoplastic cell 
prol iferative d isease. 

252. The method of claim 249, wherein said cell proliferative disease is cancer. 

253. The method of claim 252, wherein said cancer is a solid tumor cancer. 

254. The method of claim 253, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

255. The method of claim 250. wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

256. The method of claim 250, wherein said cell proliferative disease is cancer. 

257. The method of claim 256, wherein said cancer Is a solid tumor cancer. 

258. The method of claim 257, wherein said cancer is selected from the group consisting 
of a lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

259. A compound of the formula: 



R3 



O R" 



<^^^n-Ap^, /-|{qH2)„ 
^<=\~( H ^ />-rs|-(CH2)t-< ,N— L— (a) 
r\ |1i Z-(CH2)„ 



or a pharmaceutically acceptable salt thereof, wherein 
O iS -NH 2 or -OH: 
R'' is H or as defined in claim 1 

f^, and R* are as defined in claim 1 ; 
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R is 0» 1, 2 or 3 and when n is 0 then a dhect bond is hitended; 
m is 0, 1, 2 or 3 and when m is 0 then a direct bond is intended; 



CR CH^ 

\ , or 



t is 0 or 1 and when t is 0 then a dkect bond is intraded; 
Q is nitrogen or 



X is nitrogen or 



Y is nitrogen or ; 
Zis-CH2-or-0-; 

R is selected from the group consisting of fiydrogen, lialogen, -NH2. nitro, liydroxy, aryl, heterocyclyl, 
CrCffCycloall<yl, heteroaryl, Ci-CrakyI, haloalltyl, Ci-Cralkenyl, Ci-Cralkyny!, Ci-Cracyl, Ci-Cr 
alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-C7-all<yl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci-C7-alkyl- 
arylamlnosulfonyl, Ci-C7-alkyl-arylamine, Ci-Cralkynyl-C{0)-amine, Ci-Cralkenyl-C(0)-amine, Ci-Cr 
alkynyl-R^, Ci-Cralkenyl-R^ wherein is hydrogen , hydroxy, amino, Ci-CralkyI or Ci-Cralkoxy; 

R^^ is hydrogen, hydroxy, amino, hydroxyCi.«alkyl, Ci-^alkyl, Ci^alkyloxy, 
arylCj^lkyl, aminocaibonyl, hydroxycarbonyl, aniinoC]^al]qrl, 
aminocarbonylCi^lkyl. hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
Ci^lkyloxycarbonyl, Ci.6aikyiaminoCi^aUqd or di(Ci^alkyl)aminoCi^lkyl; 

-L- is a tnvalent radical selected from Ci-^alkanedfiyU carbonyl, sulfonyl, or 
Ci^alkanediyl substituted with phenyl; 



-0 



is a radical selected from 
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(a-33} 

teT 



(a.37) 



(a-41) 



NH 



N 




(a-49) 



(a-34) 




(a-38) 




(a-42) 



N 




(a-SO) 




(a-3S) 




(a-39) 



(«H»3) 



(a-47) 



(8-51) 



(a-36) 




(a-40) 



(a-44) 



(a-48) 



wh^in each s is mdependratly 0, 1, 2. 3, 4 or S; 

each and R*^ are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi^lkyl; trihaloCi^alkyloxy; Ci^kyl; C\.^Skyl substituted with aiyl and 
Ca-iocycloalkyl; Ci-ealkyloxy; Ci^all^loxyCi-fialkyloxy; Ci^lkylcaibonyl; 
Cj^alkyloxycarbonyl; Ci^kylsulfonyl; cyanoCi^alkyl; hydroxyCi^lkyl; 
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hydroxyCi^kyloxy; hydroxyCj.€alkylainino; aminoCi^alkyloxy; 
di(Ct.6alkyl)aminocarbony1; di(hydroxyCi^aIkyl)aiiiino; (arylXC|^salkyI)ainino; 
di(CMsaIkyI)aininoCi^a1kyloxy; di(Ci^]kyl>aininoCi^a]ky]ainino; 
di(Ci.6aikyI}a]njnoCi^aIky]aininoC].6aIkyI; arylsulfonyl; arylsuJfonylamino; 
aryloxy; aryloxyCi^alkyl; arylCs-ealkenecGyl; di(C]^alkyI>aniino; 
di(Ci^ky])ainiiioCi^aIkyl; di(Ci^lkyl)aniino(Ci^kyl)amino; 

di(Ci^alkyJ)ammo(C|^a3kyl)amiiioCi^aIkyl; 

di(Ci^alkyl)aimnoCj.6alkyl(Ci.6alkyl)MMno', 

di(Ci^idkyl)ammoCi.6alkyl(Ci^alkyi)aininoCi.6aIkyl; 

aiindnosiUfonylamiiio(Ci^alkyl)aimno; 

ami]iosulfonyIamino(Ci.£alkyl)aininoCi^kyI; 

di(C]^lkyl)ainmosiilfonylaniino(Ci^ky1^inino; 

a(Ci^salkyl)aiiiinosidfonylanunoCCi.6aIkyI)ainmoCi^alky1; cyano; thiophenyl; 
tfaiophenyl substituted with di(Ci.6sakyl>amittoCi^saDcy](Ci.6alkyl)aiiunoC|.6all<^yl> 
di(Ci^a]kyl)aimnoCi^iky]. Ci.6alkylpiperazinylCi^ky1, 
hydtt>xyCj^alkylpipera2iiiylCj.6alkyl, 
hydfoxyCi.6alkyloxyCi^kylpiperaziny]C|.6a]kyt» 
di(C|^sa)kyI)ainiiiosttlfonylpiperazinylCi.6ailkyl, 

Ct-galkyloxypipeddinyl, Ci-^alkyloxypiperidinylCi^kyl, morpholinylCi^kyl, 
hydmxyCi.6aU^yl(Ci.6alkyl)aimnoC].6alkyl> or di<hydroxyCi.6alkyl)ainiiioCmsalkyl; 
furanyU furanyl substituted with hydroxyCi^lkyl; benzofutanyl; imidazt^yl; 
oxazolyl: oxazol^ substituted with a*yl and Ci-ealkyl; Cmjalkyluiassolyl; tetrazolyl; 
pynofidinyl; pynolyl; piperidinylCi.^alfcyIoxy; moipholinyl; Ci^kylmorpholiiiyl; 
morpholinylCLgalkyloxy; 
raorpiholi]iyiCi.Ga!kyi;inotphoHtiylCi.6alkyIaniino; 
iiiorpholiHylCi.6alkylaminoCi.6alkyl-, piperaziny]; Ci-galkylpiperazmyl; 

Ci-ealkylpiperazinylCi^alkyloxy; piperazmylCi^kyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidiny];naphtalenylsulfonyl; 
Ci-salkylpipcrazinylCi-ealkyl; Ci-ealkylpiperazinylCi-ealkylamino; 
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C]^alkylpiperazinylCi.6a]kylaminoCi.6aIkyl; ^ 
amiiiosulfonylpiperazinyJCi^allcyloxy; aminosulftmylpiperazinyl; 
aminosulfonylpiperazinylCi-ealkyl; di(Ci^alkyl)aminosulfonylpiperazinyl; 
di(Ci^alkyl)amiTK)sulfonylpiperazinylCi .ealkyl; hydroxyCj^galkylpipCTazinyl; 
hydroxyCi^alkylpipeiazinyICi^a]l^UC[.6a]ky1oxypiperidi 
C]^kylox)7jperidinyICi-salkyt; piperidinylaiiunoCi^aJkylaimno; 
piperidiQy]aminoC^6^tkylaInmoC]^aIkyl; 
(Ci.6dIkylpiperidinyl)^ydroxyCi..6alkyl)dininoC 
(C|.$alkylpiperidiiiyl)(hydroxyCi^kyl)aininoCi^lkyla^ 
hydroxyC J .^alkyloxyCi^ealkylpiperazinyl; 
hydroxyCi^alkyloxyCi^alkylpiperazinylCi^alkyl; 
{hydroxyCi.ealkyl)(Ci,6alkyl)aimno;0iy<froxyCi.6allQ^IXCi^ 
hydroxyCi-6aIkylaminoCi^aIkyl; di(hydroxyCi^lkyI)aminoCi-6alfcyI; 

pyiTolidiiiylCi^silkyl; pytrolidmylCi^allcyloxy; pyrazolyl; thiopyrazolyl; pyrazoiyi 
substituted with two substicuents selected from Cj^^^kyl or triha1oCi.69lkyl; 
pyridinyl; pyridinyl substituted with Ci-^kyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyriinidinyIpip©razinyl;tetrahydropyti^ 

quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected £rom halo, amino, nitro, Cf^^alkyl^ Ci^alkyloxy, 
hydroxyCi-4alkyl> trifluoiomethyl^ trifluoromethyloxy, hydroxyCi^alkyloxy, 
Ci^alkylsulfonyl, Ci-4alkyIoxyCi^alkyloxy, Ci-4aIkyloxycarbonyl, 
aniinoCi^alkyloxy, di(Ci-4alkyl)aminoCi.4alkyloxy, di(Ci^alkyl)anndno» 
di(Ci.4aIkyl)aininocarbonyI, di(Ci-4alkyl)amittoCi^alkyU 
<U(Ci-4alkyl)aniinoCiutalkylaniinoCi.4alkyl, 

di(Ci.4alkyl)amino(Ci,4alkyl)amino, di(Ci.4aIkyl)am]no(CMalkyl)a]nfnoCi^aIkyl, 

di(C^4alkyi)aminoCi^alkyl(Ci^allqrl)ainino, 

di(Ci.4alkyl)aininoCi,4alkyl(Ci^alkyl)aininoCi^alkyl, 

anunosuIfonylain]no(C]^alkyl)aniino, 

aininosulfony]amino(Ciwtaligrl)anunoCi^alkyl, 

di(Ci^aIky1)aniinosu]fony]ainino(Ci.4a]kyl)a]ninOr 
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di(CiwiaIkyl)aminosuIfonylaniino(Ci^alkyl)aminoCi^fcyi,cyano, 
piperidinylCi^alkyloxy. pynolidinylCMalkyloxy, aminosulfonylpiperazinyi, 
ammosttlfonylpipetas^ylCiwialkyK di(Ci^alkyl)aininosulfonylpiperafflny), 
di(CMalkyl)aimnosuIf<mylpipeminyICi-4alkyI,hydroxyCi-4all<yIpip^^ 
hydroxyCi^alkytpip^razinylCi^alkyl, CMalkyloxypipericfitiyl, 
Ci.4alkyloxyiaperidmylCi^al1cyl,hydroxyCMalkyloxyCj^alkyIpiperazinyU 
hydioxyCi^a]kyloxyCi.4alky]pjperazinylCi.4aIkyl,. 

(hydroxyCMalkyl)(CMa!kyl)annno.(hydioxyCi^alkylXCMalkyl)aminoCi^^ 
di(hydioxyCMalkyl)aniuio, di(hydioxyCMalkyl)aminoCi.Aallcy!.fijianyl, furanyl 
substituted with -CHsCaa-CHsBCH-, pyrrolidinylCMalkyl, pyrrolidinylCj^alkyloxy, 
morpholinyl, morpholmylCi^alkyloxy, moipbolinylCMalkyl, 
morpholinylCi^alkylamino* morphoIin^Ci^all^laminoCi^alk^, piperazinyl, 
Ct^allQrlpiperazniyl. Ci^alkylpiperazinylCMalkyloxy, piperazinylCMalkyi, 
Ci^aIkylpipei:«ajnyICMalkyl,Ci^alkylpip«;azinyIC].4a]kyta^ 
CiwialkylpiperazinylCMatkylanunoCi^k^.tetrahydropyriinidinylpipe^ 
tetrahydropyraiddinylpipeminylCi^atkyUpipeiidinylaintiioCi^alky^ 
piperidinylaminoC MalkylaminoCi .^alkyl, 
(Ci^aikylpiperidinylXhydroxyCi^aIkyl)aininoCiwta]kylainino» 
(Ctw»alkylpip^dinylXhydit>xyCi.4alkyl)aminoCMa1kyEaniinoC]^lkyU 
pyridinylCiutal^yloxy, 

hyd«>xyCi4alkylaniino, hydroxyCi^alkylaminoCMalkgrJ» 
di(Ci^a]kyl)aminoCi^aIkylamino, aminolhiadiazoly], 
aminosulfonylpiperazinylCi^alkybxy, or thi<^henylCMaIkylaiiuno; 
each and can be placed on the nitrogen In leplacenoent of the hydfog^n; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected firom halo, Cwalkyl, Ci^jaikyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl . 

260. The compound of claim 259 wherein each of R^ R^ and R* corresponds to R", and 
R^* respectively, in claim 259 wherein: 
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n isO, 1 or 2; 
m is 0, 1 or 2; 

each Q is ; 
each X is nitrogen; 

is hydrogen; 

-L- is a bivalent radical selected from carbonyl, sulfonyi, or Ci-^alkanediyl 
substituted with phenyl; 



is a radical selected from (a-1), (a-20) or (a-43); 
each s is independently 0 or t; 

each is independently selected from hydrogen or phenyl. 

261. The compound of claim 259 wherein each of R^ R^ and R" corresponds to R^^ R^^ and 
R^*, respectively, in claim 259 wherein: 

nisO, 1 or 2; 
m is 1 or 2; 



is a radical selected from (a-1) or (a-2D); 
I each s is indqiendently 0 or 1; 

I each is independently selected from hydrogen or aryl. 

262. The compound of claim 259 wherein each of R^, R^, and R* corresponds to R", R", and 
R^*, respectively, in claim 259 wherein: 
tis 0; 




Qis 



X is nitrogen; 



R^is hydrogen; 

> -I^ is a bivalent radical selected from caibonyl or sulfonyi; 
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is hydrogM, hydroxy, amino, hydroxyC|.6a]kyt, Ci^aHcyl. Ci.6all^loxy, 
arylCf^alkyl, ammocarfjonyl, aminQCi.6alkyl, Ci^kylammoCi^alkyl or 
di(C i.6alky])aininoCi^alkyI; 

-L- is a bivalent radical selected from Ci^alkanediyl, carbonyl or sulfonyl; 



is a radical selected from (a-1), (a-3). (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), 
(a-10), (a-U), (a-12), (a-13). (a-W), (a-l5), (a-16X (a-17), (a-lS), (a-19X (a-20), 
(a-21), (a-22)» (a-23). (a-a4)» (ft-25), (a-26). (a-28), (a-29). (a-30), (a-31). (a-32), 
(a-33>. <a-34). (a-35). (a-36), (a-37). (a-38), (a-39). (a-40), (a-41X (a-42). (a^). 
(a-45). (a-46), (a-47), (a-48) or (a-51); 
each s is independently 0, 1, 2, 3 or 4; 

is hydcogai; halo; hydroxy; amino; nitio; trihaloCi-^aUcyl; trihaloCt-^alkyloxy; 
C].6aHcyl; Ci.(^lg4oxy; Ci^alfcylcarbonyl; C|.^l]g4oxycarb<»}y]; 
Ci.6alkyIsulfonyl; hydroxyC).6a&yl: aryloxy; di(Cj^ky])amino; cyano; 
driophenyl; furanyl; fiiranyl substituted with hydroxyCj^i^l; benzohiran^; 
imidazole; oxazolyl; oxazolyl substituted with aryl and CmsalkyI; 
C|.6all^ltriazoIyl; tetrazolyl; pyrrolidinyl; pyrrolyl; moipholinyl; 

Ci^alkylmorpholinyl; piperazinyl; Ci^alkylpiperaziny]; 

hydroxyCi^alkylpiperazinyU C|.5alkyloxypiperidinyl; pyrazoly; pyrazolyl 

substituted with one or two substituents selected ficom Ci.6^dkyl or trihaloCi^alkyl; 

pyridinyl; pyridinyl substituted with Ci-galkyloxy, aryloxy or aryl; pynmidinyl; 

quinolinyl; indole; phenyl; or phenyl sub^tuted with one or two substituents 

independently selected from halo, Ci-ealkyl, Cj.$alkyloxy or irifluoromethyl; 
R^ is hydrogen; halo; hydroxy; amino; nitro; tiifaaIoCi.gaIlq^l; triha]oCi.£alkyloxy; 

Ci^kyl; Ci-ealkyloxy; Ci^alkylcarbonyl; C].«alkyloxycarbony]; 

Ci^alkylsulfonyl: hydfoxyCi.6alkyl; aryloxy; di(Ci^a]kyl)ainino; cyano; pyridmyl; 

phenyl; or phenyl substituted with one or two substituents indepradmtly selected 

from halo, Ct.6alkv1. Ci^alkiloxY or trifiuoromethyL 
263. The compound of claim 259 that is selected from one of 
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wherein R\ R?, F^, and R* are as defined in accordance with claim 1. 

264. The compound of claim 259 R\ R^, F^, and R* are all H. 

265. A compound according to claim 259 for use in inhibiting histone deacetylase. 

266. A compound according to calim 259 for use in treatment of a disease selected from the 
group consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

267. The compound of claim 266, wherein said treatment Is effected by inhibiting histone 
deacetylase. 

268. The compound of calim 266, wherein said cell proliferative disease is a neoplastic celt 
proliferative disease. 

269. The compound of claim 266, wherein said cell proliferative disease Is cancer. 

270. The compound of claim 269, wherein said cancer is a solid tumor cancer. 

271. The compound of claim 269, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

272. A pharmaceutical composition comprising a compound according to claim 259 and a 
pharmaceutically acceptable carrier. 

273. The pharmaceutical composition of claim 272 further comprising a nucleic acid level inhibitor 
of histone deacetylase. 

274. The phamiaceutical composition of claim 273, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone deacetylase. 

275. The pharmaceutical composition of claim 274, wherein said antisense oligonucleotide is 
selected from the group consisting If SEQ id No: I ^SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, SEQ ID 
No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9. SEQ ID No:10, SEQ ID No:ll, SEQ ID 
No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID No:17. 

276. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 259. 
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277. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 272. 

278. A method of treating an individual having a disease selected from the group consisting of a 
cell proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition of 
claim 273. 

279. The method of claim 277, wherein said cell proliferative disease is a neoplastic cell 

proliferative disease. 

280. The method of claim 277, wherein said cell proliferative disease is cancer. 

281. The method of claim 280, wherein said cancer is a solid tumor cancer. 

282. The method of claim 281, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

283. The method of claim 278, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

284. The method of claim 278, wherein said cell proliferative disease is cancer. 

285. The method of claim 284, wherein said cancer is a solid tumor cancer. 

286. The method of claim 285, wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

287. A compound of the formula: 




or a pharmaceutically acceptable salt thereof, wherein 
O iS-NHgor -OH; 
Ri Is H or as defined in claimi; 



1^, F^. and R* are as defined in claim 1; 
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t is 0, 1, 2* 3 or 4 and when tis 0 then a direct bond is intraided; 
Q is nitragen or ^* » \ ,or \ ; 

X is mtcogen or ""^^^ ; 



Y is nitrogen or 

Z is -O- or -OSar'f 

R is selected from the group consisting of hydrogen, halogen, -NHa, nitro, hydroyy, aryl, 

heterocyclyl, CrCs^jycloalkyl, heteroaryl, Ci-C7«kyl, haloalkyi, Ci-Cralkenyl, Ci-C7«lkynyl, Ci-Cr 
acyl, Ci-CralkyKarylojq^, Ci-Cr-alkykirylsuifanyl, Ci-C7-alkyl-arylsulfinyl, Ci-Cr-alkyl-arylsulfonyl, 
Ci-CT-alkyl-arylaminosulfonyl, Ci-Cr-allQ^I-arylamlne, Ci-C7-alkynyKJ(0^amine, Ci-Cralkenyl-C(0)- 
amlne, Ci-Cy-alkynyl-R®, Ci-CralkenyW wherein is hydrogen , hydro)^, amino, Ci-C7-alkyl or 
Ci-Crslkoxy; 

R^^ is hydrogen, hydroxy, amino, hydroxyCi.6alkyi, Ct^^Skyl, Ci-fiallqdoxy, 
arylCi-ealkyl, aminocaibonyl, hydroxycart»onyl, aminoCi-galkyl, 
aminocarbonylCi^allcyl, hydroxycaibonylCi,6allgrl, hydroxyammocaibonyl, 
Ci^aUq^oxycarbonyl, Ci^alkyianiinoCj.6aIkyl or d{(Ci-6alkyl)aininoCi.6alk^; 

-I^ is a bivalent radical sdected from -NR'C(0)-, -NR^SOz- or -NR^CH2- 
wherein R* is hydrogen, Ci-eaW. Ca-jocycloallcyl* hydroxyCi^alkyl, 
Ci.6alkyloxyCi^kyl or di(Ci-6aIkyl)aimnoCmialkyl; 

is a radical selected fixan 

^ 'X? 



Ca-I) 



(a-2) (»-3) (a-4) 
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tEihaloCi-ealkyl; trihtaoCi-ealfeyloxy; Ci,^alkyl; Ci^^^liyl substituted with aiyl and 

Ca-iooycloalSyl; Ci^Ig^loxy; C]^al]^oxyCi.6aIkyloxy: Ci-salkylcaibonyl; 

Ci^aliyloxycaAoxiyl; Ci.^alkylsulfoayl; cyentoCi^^aJkyl; hydroxyCi.6alkyl; 

hydroxyCi-^aUkyloxy; hydroxyCi..6alkylainino; aimnoCi.5alkyloxy; 

di(Ct-^fcyl)aniiiiocarbonyl; di(hydroxyCi-6alkyl)aimno; (aryl)(Ci^alkyl)ammo; 

di(Ci^alIq^l)aminoCi-6alkyloxy; di(Ci.6al]q^l)aininoCi-6aIlQ'lamino; 

di(Ci.6alkyl)aimnoCi.6aIkylaminoCi.6alk^ aryisulfonyl; arylstilfonylaaiino; 

aryloxy; aryloxyC^ealkyl; aryiC2-6alkettediyl; di(Ci^alkyl)aimno; 

di(Ci.5alkyl)ammoCi.6a!kyl; di(Ci.6allQ^I)animo(Ci-6aIkyI)ammo; 

di(Ci,6allcyl)aii)dno(Ci^alkyl)ainmoCi^^ 

di{Ci.^alkyl)ammoCi^anqrl(Ci-(5al!^^ 

di(Cx^a]kyl)aminoCi^kyl(C|.^lkyl)ai^ 

aixuiio5uIfQnylaimno(C].ea^^ 

aimiiosulfonylamino(Ci.ed]l£yl)ai^ 

di(Ci^aIksd)aiiimosa]fonylaimno(^ 

di(Ci,ealJkyl)a™nosu!fonylainiiio(CiJ6^^ cyano; thiophenyl; 

thiophenyl substituted with dt(Ci.6alicyl)aJiunoCi^aIkyl(Ci.^aIkyl)ai^ 
di(Ci-5alkyl)aimnoCi,^alkyl, Ci-eaHsylpiperaaJnylCi-galkyl, 
hydroxyCi-ealkylpiperazmylCi-ealkyI, 
hydroxyCi.6alkylQxyCi«<saikyIpiperazinylCi,6a 
di(Ci-eaIkyl)aininosxjlf<myIpipei:azm^^ 

Ci-e^fclkytoxypiperidinyl, Ci-ealfcyioxypiperidiiiylCi-ealkyl^ moipholinylCi^alkyl, 
hydroxyCt.d{^l(Ci.<ial]cyDam^ or diOiydroxyCMaIkyl)amtaoCi^alkyl; 

jfuran;^; fuianyl substituted mdi hydroxyCi.6aIkyl; b»zofuranyI; imidazolyl; 
oxazol^l; oxazolyl substituted wiOi aryl and Ci-ealkyl; Ci^alkjdtdazsolyl; teiiazolyl; 
pyxtoIidmyUpyrcolyl; piperidmylCi-galkyloxy; morphoKnyl; Ci-galkylmorpholmyl; 
morpholinylCi^lkyloxy; 
moiphoIinylCi-eallg^I; morpholinylCi^alkylamino; 
mojpholinylCi.^ilkyla3nm piperazinyl; Ci^attylpiperazinyl; 

Ci^alkylpiperazinylCi^aBcyloxy; piperazinylCi.6aIkyl; 

naphtalenylsulfouyipiperaztnyl; naphtalcnylsulfbnylpiperidinyl; naphtalenylsulfonyl: 
Ct-6alkylpipcrazinylCi-6alkyl; Ci^alkylpipen^ 

Ci.6alkylpiperazinylCi.6aIkylaminoCi.6alkyl; Ci^alkylpiperazinylsulfonyl; 
ai3amosulfonylpiperazinylCi^kyloxy;a2ninosulfOT^ 
aiziin6su!fonyIpipera2mylC|.6^1]cyI; di(Ci^ja]]grl)ammosulfonylpipera2iny1; 
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di(Ci^allQr])ammosulfonylpipera2iByICi^al^ 
hydiox3<:i.6aUo^lpipera2amylCi^dkyl; Ci.galkyloxyp^eridmyl; 
Ci«6aD^lo3CypiperidinylCi^aIkyI;piperidinylaiiM 
piperidinylaminoCi,.eall0^ajaMnoCi^ 

(Ci-6allcylpiperidinyl)(hydraxyCi.6alIcyl)anrinoCi^ 
(Ci.6aI]!cylpiperidinyl)(hydroxyCi^1kyl)am 
hydix>xyCi.6£d]cyIoxyC]«6aUvIpiperas^ 
hydroxyCi-^flliyloxyCi^salkylpi^ 

(hyclroxyCi-6aI]kyl)(Ci-^alkyl)anmio; (hydroxyCi,6alkyl)(Ci.6^I!qf1)aininoCil,^^ 
hydroxyCi^alkylaminoCi-^alkyl; di(hydimyCi.6alkyl)ainmoCi.5alkyl; 
pytrolidmylCi^galkyl; pyiioKdinylCi.5aIkyloxy; pjrazolyl; thiopyrazolyl; pyrazolyl 
substituted ¥dtfa two substituents selected fiom Ci^kyl or tdhaloCi-^aDcyl; 
pyridmyl; pyddinyl substituted with Ci^^/aSkyloxy^ aryloxy ot aryl; pydnddiiiyl; 
tetrahydropyitinidmylpiperazmyl; tetrahydiopydmdiiiylpip^:a:dinylCi^a]^ 
quinolinyl; indole; phenyl; phenyl substituted mth one« two or three substituents 
independently selected from halo, amino, nitro, Q^^ftUq^, Ci^Ikyloxy, 
hydroxyCi^allcyl, trifluoiomethyl, trifluoromethyloxy, hydroxyCi,4aIfcyloxy, 
Ci^alkylsulfonyl, Ci^alkyloxyCi^aBq^loxy, Ci^allQrloxycarbonyl, 
aminoCi^a]kyloxy,di(Ci^a]kyl)aminoCi.4alkyl^^ di(Ct^alky]}aimno« 
di(Ci^alkyDaminocdtbonyI, di(C|^ans34)aumioCi.4alkyl> 
di(Ci.4alkyl)anunoCi^aIIq^lan«noCi^aIkyl, 

di(Ci^aIIcyI}anuno(Ct^alI^l)amino, di(Ci.4a]kyl)amino(Ci^alkyl)a]xiinoCi.4alIcyl» 
dB[(Ci^aIkyl)aniinoCt-4ancyl(Ci.4alkyl)amino, 
di(C|«4aIkyl)aaiinoCi^aIkyl(Ci^alkyi)aminQCt^a^ 
ainino5ulf<mylamino(Ci^a}kyl)amino, 
aiiiinosulfonylaimno(Ci^a]kyl)aminoCi^alkyl, 
di(Ciu(alkyI)aniinosulf<niylan]ino(C]^aIkyl)a]nino» 
di(Ci^alkyl)an]dno3ulfonyIainino(Ci-4alkyl)aininoCi.6alkyl. ^ 
piperidinyICj^alkylc»ty, pyrrolidinylCi-4alkyIoxy, aniinosulfonylpiperarinyi, 
aroinosulfonj'IpiperazinylCi^kyl, di(Ci-4alkyl)aminosulfonyipiperazinyl, 
di(Ci^alkyl)a]ninosulfonylpiperdzinylCi^aUsyl,hydroxyCi^d^ 
hydroxyCMalk/lpiperazinylCiw^alkyU C]^alkyloxypipendlnyl, 
Ci^alkyloxypiperidinylCi^tallcyl, hydroxyCi-4all^IoxyCi,4filkylpipMazi^^^ 
hydroxyCi-4alkyloxyCi.4alkyIpipeTazinyICi.4alkyl, 

(hydroxyCi»4allqrlXCMaHqrI)amino, (hydroxj<:Malkyl)(Ci^alkyl)aininoCi^aIlcyl, 
di(hydroxyCi-4alkyI)amino, di(hydroxyCi^alkyl)aminoCi-4alkyl, fiiranyl, futanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi^aJlcyl, pyrcolidinyICi.4alkyIoxy, 
morpholinyl, morpholinylCMaBkyloxy, morpholhiylCi^alkyl^ 



506 



wo 2005/030705 



PCT/US2D04/031591 



motpholinylCMalks^amino, moiphdin3dCi^aIkyIaiiimoCi.4aIkyl, pipeia2dftyl, 
Ci^alkylpiperazmyl» Ci.4a!kyIpipKa2anylCi.4aIkyloxy, piperariiiylCi.4aIl£yl» 
Ci-taIlsylpipCTazmylCiw»aMcyl, CMallgflpiperazdnylCiwialkylainino, 
Ciwiallq4piprarazniylCi^alkylaiiiinoCi^lkyl,teti^ 
tetrahydropyrimicfinylpipeaazmylCMamjdjpipKidinylai^ 

piperidinyIaiiunoCi.4aILyianiitioCMaIky], 

(Ci4alkylpiperidmyl)(hydroxyCi^alkyl)aininoCi^aIky^ 

(Ciwialkylpiperidinyl)(hydroxyCwalkyl)aminoCiwtalkylammoCi^^ 

pyridinylCi^allcyloxy, 

hydroxyCi^alkylainino, hydroxyCi^alkylaminoCi^alkyl, 

di(CiwjaIkyl)aminoCi^allcylainmo, ammothiadiazolyl, 

aminosulfonylpiperazinylCi^allcyloxyt or tiiiophenylCiw4alkylanimo; 
each and can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substituents each 

independently selected from halo. Ci-galkyl, Ci.6alkyIoxy, tiiauoiometiiyi, cyano or 

hydroxycatbon^. 

288. The compound of claim 287 wherein each of R^, R^, and corresponds to R^^, R^^, 

and R^^ respectively, in claim287 wherein: 

tisOorl; ^ / 

rsr' — CR CH^ . 

Q is ^ ' \ , or \ . 

X is nitrogen; 

R^' is hydrogen, hydroxy, Ci^alkyl, or arylCi^alkyl; 

-Lr is a bivalent radical selected ftom -NEK;<0)- or -NHSO2-; 



is a ia<fical selected fiom (arl) or (a-20); 
each s is ind^ndently 0 or 1; 

each is independently selected from hydrogen or phenyl. 

289. The compound of claim 287 wherein each of R^, R', and R* corresponds to R", R", and 

R^*, respectively, in claim287 wherein: 
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tis 1; ^ / 

Qis . \ .or \ . 

X is nitrogen; 
.Yisnitrogeai; 
Zis-O-or-CIfc-; 

isH; 

-L- is a bivalent radical selected ftom -NHC(0)- or -NHSO2-; 



IS I 



\ a radical selected £Eom (a-1) or (a-20); 
each s is independently 0 or 1; 

each is independently selected from hydtx>gen or phenyL 

290. The compound of claim 287 wherein each of R^, R', and R* corresponds to R", R", and 
R", respectively, In claim 287 wherein: 
tis 0: 

R^^ is hydrogen, hydroxy, amino, hydroxyCi^kyl, Ci-ealkyi, Cj^alkyloxy, 

arylCi^alkyl, aminocarbonyl, aminoCi^alkyl^Ci-galkylaminoCi^kyl or 
di(Ci^alkyl)aminoCi.ealkyl; 

-I^ is a btval«it radical selected from -NHC(0> or -NHSOa-; 

is a radical selected fK«n (a-1), (a-3), (a-4), (a-5). (a-6), (a-7), (a-8), (a-9), 
(a-lOX (arllX (a-12), (a-13). (a-I4). (a-15). (arl6), (a-I7), (a-18). (a-19). (a-20), 
<ar2a (a-22), {a-23), (a-24), (a-25), (a-26), (a-28), (a-29). (a-30). (a-31), (a-32), 
(a-33), (ar34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (ar41), <a-42), (a-44), 
(a-45), (a-46), (a-47). (a-48) or (a-51); 
each s is indepoidratly 0, 1, 2, 3 or 4; 
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R is hydrogen; halo; hydroxy; amino; nitro; tnhaloCi.^a]kyl; tnbaloCi.«al]cyloxy; 
Ci,^all£yl; Ci^gaBsyloxy; Ci-ealMcarbonyl; Ci^aDcyloxycaibonyl; 
Ci-^ylsulfonyl; hydroxyCi.6alkyl; aryloxy; <fi(Ci.6aBq^)amino; cyano; 
thLophenyl; foraiQd; fiixanyl substituted with hydroxyCi^allc^; benzoforanyl; 
imidazolyl; oxazolyl; oxazol^ substituted with atyl and Ci.$a]kyl; 
Ci.«alkyltriaz6lyl; tetiazolyi; pynoUdmyl; pynolyi; mocpholinyl; 
Ci^^BLOsylmorphoMyl', pipesra2dnyl; 
Ci.6a]]qrlpq»erazinyi; hydroxyCi-eaU^lpipeFazinyl; 
Ci-gaUgdoxypipendiny]; pyiazoly; pytazolyl substituted with one or two 
substitaents selected fiom Ci.^BSkyl or tdhaloCi.6aIlcyl; pyddinyl; pyridinyl 
substituted with Ci.isaIkyloxy, aryloxy or axyl; pyrimidiiiyl; quinolinyl; indole; 
phenyl; or phenyl substituted witii one or two sabslituents independ^tiy selected 
laffEo. halo, Ci^gallsyl, Ci^kyloxy or tdfiuoxometiiyi; 

R*^ is hydrogen; halo; hydroxy; amino; nitio; tdhaloCi.4alkyl; tdhaloCi-ealfcyloxy; 
Ci.€alkyl; Ci-ealkyloxy; Ci.£allcyIcarbonyl; Ci-gaUcyloxycaibonyl; 
Cj^aDsjdsulfonjd; hydn»^Ci..«a]kyl; aryloxy; di(Ci.«alkji)aniino; cyano; pyridinyl; 
phenyl; or phenyl substituted witfi one or two robstituents ind^cmdently selected 
from halo, Ci^kyl, Ci.6a]&yloxy or trifiuoroinethyl. 

291. The compound of claim 287 wherein each of R^, and R* corresponds to R^^ R^^ and 
R", respectively, in claim 287 wherein: 

and R'*^ are each indep^deotly selected from hydrogen, hydroxy, 
hydroxyCi^^alkyl, aimnoCi.«alkyl or aminoaryl; 



is a radical selected from (a-1), (a-2), (a-3). (a-4>, (a-5), (a-6), (a-7X (a-8), 
(a-9), (a-10), (a-11), (a-12), (a-13), <a-14), (a-15), <a-16). (a-17), (a-18), (a.19), 
(a-20). (a-21), (a-22), (a.23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30). 
(a-31), (a-32). (a-33), (a-34), (a-35). (a-36), (a-37), (a-38), (a-39), (a-40). (a^l), 
(a-42)(a-43)or(a-44); 

each R^ and R^ are independently selected from hydrogen; halo; hydroxy; amino; 
mtro; tdhaloCj^ealkyl; trihaloCi^^yloxy; Ci-gallq^l; Cj^kyloxy; 
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Ci,^aIkyloxyCi^aIkyloxy; Ci..£aIkyIcaibonyI; Q^kjlsulfonyl; cyanoCi..6alky]; 
hydroxyCi-^aB^yU hydroxyCi.6ancyloxy; hydroxyCi-ealkylaimno; 
aminoCi-eaUO'loxy^ di(Ci..6aIkyl)aiiunocarbonyl; di(hydroxyCi-(sallcyl)aiiiino; 
aiyICi..^alkyOamino; di(Ci^alIcyl)aminoCi^alkyloxy; 
di(Ci.6aIlq^l)2unincK;^l.6alkylamino; arylsulfonyl; arylsulfonylamino; aryloxy; 
arylC2.6alfc&nediyl; di(Ci^alkyl)aiamo; 

di(Ci^a]]grl)amijioCi^aIkyl; di(C|^alkyl)aminoCi.6aIk7l(Ci^dkyl)a]sinoCi^ 
cyano; tbiophenyl; thiophenyl substituted with 

di(Ci.6&l^l)si3QmoCi^allQ(l(Ci.e^^ di(Cm5alkyl)ascunoCi^a]Icyl, 
Ci^e^lkylpiperazmylCi.gallcyl or diOiydimyCi-.^aIkyl)amirioCi.6aIkyl; furanyU 
urddazolyl; Ci^ealkyKriajiolyl; tetrazolyl; pynolidinyl; pipeiidinylCi^kyloxy; 
morpholinyl; Ci-ealkylmoipholinyl; jnc«pholinylCi.6aIkyloxy; 
morpholinylCi-^alkyl; Ci.^alkylpiperazinyl; Ci^alkylpiperaziiiylCi^alkyloxy; 
Ci^kylpiperazmylCi..^aIkyl; Ci-galkylpiperazinylsulfoiiyl; 
aininosulfouylpipei:a2dnylCi.<5a^^ anunosulfonylpipecazinyl; 
aminosuIfonylpiperazinyICi«edIkyl; di(Ci.eallQ^l)a>xunosu]£Dnylpipera^ 
di(C^6aIkyl)ammosuIfonylpipe^a2il5ylCl^aIlqfl; h 
hydroxyCi^galkylpiperazinylCi^alkyl; Ci.<salfcS*oxypiperidinyl; 
C^galkyloxypiperidinylCi-ealkyU hydroxyCj^^^ 
hydroxyCi^alkyloxyCi-tjalkylpiperazinylCi-eal^ 

(hydroxyCi.6aIkyl)CCi-6alkyl)aiiiino; (hydroxyCi.6alkyl)(Ci^alkyl)aixdnoCi-6alkyl^ 
pytcolidmylCi-fiaUcyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substitated with two 
substituents selected from Ci^^iBSkyl or tdhaIoC].^aIkyl; pyridinyl; pyridinyl 
substituted with Ci^a^ilk^oxy or aryl; pydxmdmyl; quinolinyl; indole; phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
amino, Ci^alkyl, Ci^alkyloxy, hydroxyCi.4alfcyl, trifluoromethyl, 
trifluoiomethyloxy, hydroxyCi^alkyloxy, CMaDcyloxyCju^alkyloxy, 
aminoCiwjalkyloxy, di(Ci^aIkyl)aminoCi.4alkyloxyt di(CMalkyi)amino, 
di(C|^alk3d)ani]noCt^l7l» di(C].4d]syl)amuK)Ci.4aIl7KCi^aII^ lalkyU 
piperidinylCi^alkyloxy» pyxroUdinylCi^alkyloxy, aminosulfonylpipc^i^azinyL 
ananosulfonylpipera2inyICi^allcyl,d^(Ci,4alkyl)aminosutf^ 
di(Ci-4aIkyl)aminosulfonylpiperazinylCi^aIkyl,hydroxyCMalkylpipe 
hydroxyCi-4a1kylpiperazinyICxw$alkyl, Ci^alkyloxypiperidinyl, 
Ci^aIkyloxypiperidinylCi.4aIkyl, hydroxyCiw^alkyloxyCMalkylpiperazinyl, 
hydroxyCi-4alkyloxyCi^alkylpiperazinylCMdIkyl, 
(hydroxyCMalkyl)(Ct^alkyl)aniino,0iydK>xyCi-4alkyl)(Ci-4 
pyrtolidinylCj^alkyloxy, moiphoUnylCMalkyloxy, morphoUnylCt^alkyl, 
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Ct^alk^pipeiaziiiyl, Ci.4alkylp^>etsidnylCi.4aIk^oxy, 

Cl.4alkylpiperaziIIylClw^alkyl, hydraxyCiwtalkylamiBO, diOiydR>xyCMa]kyl)ai]Qmo, 
di(Ci.4aIk^}aininoCiw}aIkyhmiino, aminodiiftdiazolyl, 
aniinosi]lfonyipipaa2in}iC]4a]kyloxy, or tiiiqpheaylCmall^ammo. 
292. The compound of claim 287 that is selected from one of 
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wherein the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 



wherein O, R\ F^, R^, and are as defined in accordance with daim 1 . 
293. The compound of claim 287 wherein R''. F^, R^, and F?* are all H. 




294. A compound according to claim 287 for use in inhibting histone deacetylase. 

295. A compound according to calim 287 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

296. The compound of claim 295, wherein said treatment Is effected by inhibiting histone 
deacetylase. 

297. The compound of calim 295, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

298. The compound of daim 295, wherein said cell proliferative disease Is cancer. 

299. The compound of claim 398, wherein said cancer Is a solid tumor cancer. 

300. The compound of daim 298, wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

301. A pharmaceutical composition comprising a compound according to daim 287 and a 
pharmaceutically acceptable carrier. 

302. The pharmaceutical composition of daim 301 further comprising a nudeic acid level inhibitor of 
histone deacetylase. 

303. The pharmaceutical composition of daim 302, wherein siad nudeic acid level inhibitor is an 
antisense oligonudeotlde complementary to a nudeic acid that encodes for a histone 
deacetylase. 

304. The pharmaceutical composition of daim 303, wherein said antisense oligonudeotide Is 
selected from the group consisting if SEQ id No:I, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
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SEQ ID No:5. SEQ ID No:6. SEQ ID No:7, SEQ ID No:8. SEQ ID No:9. SEQ ID No:IO. SEQ ID 
No:ll. SEQ ID No:12. SEQ ID No:13. SEQ ID No:14. SEQ ID No:15. SEQ ID No:16, and SEQ ID 
No:17. 

305. A method of Inhibiting histone deacetylase. the method comprising contacting said histone 
deacetylase with an inhibiting efectlve amount of a compound according to claim 287, 

306. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 301. 

307. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 302. 

308. The method of claim 306, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

309. The method of claim 306, wherein said cell proliferative disease is cancer. 

310. The method of claim 309. wherein said cancer is a solid tumor cancer. 

311. The method of claim 310, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

312. The method of claim 307, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

313. The method of claim 30, wherein said cell proliferative disease Is cancer. 

314. The method of claim 313, wherein said cancer is a solid tumor cancer. 

315. The method of claim 314, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

316. A compound of the formula: 
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or a pharmaceutically acceptable salt thereof, wherein 
Ois -NH2 or -OH; 

is H or as defined in claim 1; 
R^, R^, and R^ are as defined in claim 1; 

Ring A is a hetetocyclyl, wherein if said heterocyclyl contains an -NH- moiety diat 
nitrogen may be optionally substituted by a group selected from O; 

R^ ^ is a substituent on carbon and is selected from halo, nitxo, cyano, hydroxy, oxo» 
trifluoromethyi, trifluoromethoxy, amino, carboxy^ carbamoyl, mercapto, sulphamoyl, 
Ci^jalkyl, C2^aUccnyl, Q^alkynyl, Ci^^koxy, Q-ealkanoyl, Ci-gallcanoyloxy, 
A^-(Ci^aIk5d)amino, N^N-iC^^slkylhmnno, Ci^alkanoylamino, iV-(Ci.6alkyl)carbamoyl, 
W;N-(Ci-6alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Ci-salkoxycarbonyl, 
iV^Ci-6aIkyl)sulphamoyl, /v;iV-(Ci^alkyl)2Sulphamoyl, aryl» aryloxy, arylCt-^alkyl, 
heterocyclic group, (heterocyclic gjx>up)Cwalkyl or a group (D-E-); wherein R\ including 
group 0>B-), may be optionally substitutBd on carbon by one or nwre V; and wherein, if said 
heterocyclic group contain an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from J; 

V is halo, nitto, cyano, hydroxy, 0x0, trifluoromethyl, trifluoromethoxy, amSno, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^aDcyl, C^-salkenyl, Ca^lkynyl, C^alkoxy, 
Ci^alkanoyl, Ci-ealkanoyloxy, JV-<Ci.oalkyl)amino, iV;//-(Ci.6alkyl)2anuno, 
Ci^jalkanoylamino, if-(Ci.6alkyl)carbamoyI, iV,JV-(CMalkyl)2carbamoyl, Ci.6alkylS(OX 
wherein ais 0 to 2, Ci.6alkoxycarbonyl,iV-(Ci.6alkyl)sulphamoyl, JV,iV-(Ci.6allcyl)2Sulphamoyl 
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or a group (D'-B*-); wherein V, including group (D'-E'-), may be optionally substituted on 
carbon by one or mote W; 

W and Z axe independenfly selected from halo, nitro, cyano, hydroxy, oxo, 
tiifluoromethyl, trifluoromethoxy, amino, catboxy, carbamoyl, mercapto, sulphamoyl^ 
Cj^alkyl, C2^alk©nyl, Cz^eSkynyl, Ci^jallcoxy, Ci-^alkanoyl, Ci^alkanoyloxy, 
N-(Ci^aIkyl)amuio, AUV-(Ci^allcyJ)2aitdno, Ci^Bcanoylamino, iV-(CMalkyl)caibamoyl, 
iV.iV-(Ci^alkyl)2carbamoyl, Ci^aIkylS(0)a wh«:ein a is 0 to 2, Q^alkoxycaibonyl, 
/f-(Ci-(jalkyl)sulphamoyl orAr,iV"(Ci^alkyl)asuIphamoyI; 

6> 3 and K are independently selected from Ci^alkyl, C^^alkcnyl, C^-sallcynyl, 
Ci-salkanoyl, Ci-galkylsnlphonyU Ci-salkoxycarbonyU carbamoyl, //-(Ci^gallcyttcarbamayl, 
iV,i\r-(Ci^aIkyl)carbamoyl, benzyloxycatbonyl, benzoyl andphenylsulphonyl, ar>'l, 
arylCi^alky] or (heterocyclic gioup)Ci^aIkyl; wherein G, J and K may be optionally 
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an - 
NH" moiety that nitrogm may be optionally substkuted by a group selected from hydrogen or 
Ci^alkyl; 

Q is halo, nitio, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl. Cx-ealkenyl, C2.6alkynyl, Ci^koxy, 
Ci^ealkanoyl, Ci^alkanoyloxy, AHCi.(jaIkyl)amino,iV;iV<Ci^alkyl)2an^ 
Ci^allcanoylamLno, JV-(Ci.6alkyl)carbamoyl, iV,iV-(Ci^alkyl)3carbamoyl, C3-(jal]cyiS(0)a 
» whfflcein a is 0 to 2, Ci^alboxycarbonyl, Ci-<5alIa>xycarbonyIamino, iV'(Ci^alkyl)sulphamoyl, 
JV;i\KCi-6alkyl)2Sulphamoyl, aryl, aryloxy, arylCi^alkjd, aiylCi-ealkoxy, heterocyclic group, 
Oieterocydic group)Ci-6aDcyl, (heterocyclic group)Ci^aUcoxy, or a group qj^-E"-); wha:ein Q, 
including group (P"-B**-)i niay be optionally substituted on carbon by one or more Z; 

D, D* andD" ate independently selected from Ci^dkyl, QK$alkenyl, Cj^ijalkynyl, 

» C3.Rcycloalfcyl, Ca-scycloalkylCi^lkyl, aryl, arylCi^alkyl, heterocyclic group, (heterocyclic 
group)Ci^salIg'l; wherein D, and D'* may be optionally substituted on carbon by one or 
more F'; and wh^^n if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from K; 

E, E' andE" arc independenUy selected from -N(R*)-, -C(0)0-, -0C(0)-, 
D .C(0>, -N(R**)C(0)-, -NCR*^)C(0)N(R*^-, rN(R")C(O)0-, -OC(0)N(Jl>, >C(0)N(R^)-, 

-S(0)r, -S02jNCR^)-, -N(R^)S02-; wherein R"* andR^'are independently selected from hydrogOT 
or CMallsyl optionally substituted by one or more F and r is 0-2; 
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F and F' are independenfly sdected from halo, nitro, cyano, hydroxy, trifluotrometfayl, 
txifluoromethoxy* amino, carboxy, cartemoyU mercapto^ snlphamoyl, Ci-^alkyl, Qs^alkBnyl, 
C^<5all«ynyl, Ci-6aIkox>% CMaBcanoyl, Ci^cano}4oxy, iV-(Ci-^alkyl)amino, 
iV;iV-(Ci^aDcyl)2aniino, Ci^kanoylamino, i^^(Ci4ja3lQrl)carb 
iV;iV-(Ci^aliyl)2carbaffloyl, Ci.6aIkylS(0)a wherrin a is 0 to 2, Ci^ealkoxycaibonyl, 
jV-(Ci^cyl)sulphamoyl and iV,JV-(Ci,6alkyl)2Sulphampyl; 

m is 0, 1, 2, 3 or 4; wh^ein the vahies of may be the same or diffetent; 

Ring B is a ring selected from 



wherein, 

and X^aie selected from CH or N, and 
Y\ Y^ and are selected ftom CH or N provided that at least one of Y\ Y^ Y^ 
andY*isN; 

R^^ is halo; 

n is 0, 1, or 2, wherein the values of R^^ are the same or different. 
317. The compound of claim 316 wherein 

• Ring A is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, 
piperazinyl, pyridazinyl, pyiazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl, 
purinyl, r,2%3\6*-.tetrahydropyridinyl> tdazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if 
Ring A contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected fi:om 6. 

• Ring B is thienyl, thiadiazolyl, thiazolyl, pyiimidyl» pyra2dnyl, pyridazinyl or pyridyl. 



Ring B is thienyl or pyridyl wherein both the thienyl and ttie pyridyl are attached to 
Ring A in the 2-position of the thienyl or pyridyl ting and to the amide group of formula (J) ia 
the 5-position of the thienyl or pyridyl ring. 




or 
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• ^ is halo, amino, Ci.<jallqrl» Ci^allooxy, Ci-aallcanoyloxy, iV-(Ci-3alIq^l)amiiio, 
WV-(Ci-3allq^l)2ainino, Ci-salkanoylamiiio, JV-(Ci.3all^l)carbamoyl, 
/^JVKCi-3allqrl)2carbamoyL 

• or 

• R^^ Is a substituent on carbon and is selected from halo, nitro» cyano, hydroxy, oxo, 
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 

CiHsalkyl. Ci^alfenyl, Cz^jalkynyl, Ci.(ialkoxy, Ci^alkanoyl, Ci^alkanoyloxy, 
iV-(Ci-6aIkyl)armno, //.iV-(Ci^alk)d)2aniii30. Ci^alkanoylamino, iV-(Ci..6alkyl)carbamoyl, 
iV,iV-(Ci^aIkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Ci^lkoxycarbonyl, 
N-(Ci^aIkyl)suiphamoyl, //,JV-(Ci.6alkyi)2Sulphamoyl, aryl, aryloxy, arylCi^kyl, 
heterocyclic group, (Jieteiocyclic group)Ci^aDcyl or a group (E)-E-); wherem R\ including 
groiq> (D-B-), may be optionally substituted on carbon by one or more V; and wheran, if said 
heterocyclic group contains an -NH- moiefy that nitrogen may be optionally substituted by a 
group selected from J; 

V is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2.<5alkenyl, Cb-^allg^yl, Ci^alkoxy, 
Ci^calkanoyl, Cusallcanoyioxy, iV-(Ci,oalkyl)ainino, iV^-(CiH$allcyl)2amino, 

Ci.4iallcanoylamino. WKCi^alkyl)caibamoyl, iV;/V-(Ci-6aUcyl)2carbamoyl, Cj^alkylS(0)a 
wherein a is 0 to 2, Cj^alkoxycaAonyl, /^-CCi^alkyI)sulphamoyl, iV,JV-(Ci^yallql)2Sulphanioyl 
or a group (D'-E'-); wharein V. including group CD*-E*-). may be optionally substituted on 
carbon by one or more W; 

W and Z axe independently selected from balo, nitco, cyano, hydroxy* oxo, 
tcifluorometfiyl> trifiuoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, 
Ci-<jal3syl, Cz-^aHcenyl, C2.0alkyr.yl, Q^alkoxy, Ci-calkanoyl, C^salkanoyloxy, 
i\r-(Ci^alIcyl)amino, iV;]Nr-(Ci^alkyl)2amino, Ci^alkanoylamino> JV-(Ci-fialkyl)carbamoyl, 
J\r,/7-(Ci^allcyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Cwalkoxycarbonyl, 
iV-(CMallcyl)sulphamoyl or jy,JV-(Ci-<5alkyl)2Sulphamoyl; 
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G, J and K are independently selected from Ci^alkji, C2^alkenyl, Q^allcynyl, 
CMalkanoyl, Ci-saDcylsulphonyl, Ci-gallcoxycarbonyl, carbamoyl, JV-<Ci^aIkyl)carbamoyl, 
iV.iV-(Ci.8allcyl)carbamoyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl, aryl, 
arylCi^salkyl or (heterocyclic group)Ci^alkyl; wherein G, J and K may be optionaDy 
substituted on carbon by one or more Q; and %\*eiein if said heterocyclic group contains an - 
NH- moiety that nitrogen may be optionally substituted by a group selected ftom hydrog^ or 
Ci.6alkyl; 

Q is halo» Tiitro. cyano, hydroxy* oxo» tdfluorom^yl, trifluoromethoxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci.calkyl, Cs^alkenyl, C^^alkynyl, Ci-^alkcxy, 
Ci-^allcanoyl, Ci.(salkanoyloxy, i^-(Ci^aQgrj|)amino>i\r»iN^(C].6alkyl)2ami2io, 
Ci^alkanoylaminOt ]V-(Ci-6aIkyl)catbamoyl, MiV-(Ci4alkyl)2carbamoyl, Ci.6alkylS(0)a 
wherein a is 0 to 2, Ci^lkoxycarbonyl. Ci^alkoxycaibonylamino, j\r-(Ci^t7l)&utphamoyl, 
2V;^-(Ci^a]]syl)2$ulphamoyl, aiyl, aiyloxy, arylCi-ealkyl, arylCi-^alkoxy, heterocyclic group, 
(hetmcyclic gcoup)C]^alkyl, (heterocyclic group)Ci.6alkoxy» or a groi:^ (P'*-K wherein Q, 
indttdhig group (D'-B' -)« ^^oiQr be optionally substituted on carbon by one or more Z; 

D» D* and arc independently selected £rom Ci^lkyl, C^-caikenyl, Cs-eaUcynyl* 
Cs-scycloaHcyl, C3.«cycloalkylCi.tfalkyl» aryl, arylCi^alkyl, beterooydic group, (heterocyclic 
group)Ci.6aU9l; wherein D, D* and D" may be optionally substituted on caibon by one or 
more F^; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally suhstUuted by a group selected from K; 

E, and E" are indepradently selected from -NCR*)-, -0-, -0(0)0-, -0C(0)-, -C(OK 
.N(R")C(0>, .N(3R'*)C(0)NCRV, -N(R?)C(0)0-, -OC(0)N(R>, ■<;(0)NCR')-, -S(OV, 

-SOjNCR^ -N(R'')S02-; wherein and R^'are independMifly selected from hydrogen or 
Ci^alkyl optionally substituted by one or more F and r is 0-2; and 

F and F* are independently selected from halo, nitro. cyano, hydroxy, tcifluoromethyl, 
trifluoromcthoxy, amino, carboxy, carbamoyl, meccapto, sulphamoyl, Ci-(salkyl, Ca^alkenyl, 
C^^alIcynyl, Cj^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy,iV-(Ci^aIkyl)amino, 
iViA^-(Ci^allcyl)2amino, Ci-($alkanoylamino, iV-(Ci.6alkyl)caibamoyl, 
A/;iV-(Ci^allq^l)2carbamoyU Ci^alkylS(0)a wherein a is 0 to 2, Ci-^alkoxycarbonyl, 
i^-(Ci.6alkyl)sulphamoyl and W;A^-(Ci,^alkyl)28uIphamoy]* 

^ m is 0, 1, 2^ 3 or 4; wh^m the values of R^^ are tiie same or diffoent 
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• is halo. 

• n is 0, 1, or 2; wlierein tlie values of R^^ are the same or different; 

318. The compound of claim 317 wherein 

• Ring A is pyridin-4-yl, pyiidin-3-yl, pyridin-2-yl, qtiinolin-8-yl, pyninidin-6-yl, 
pyrimidin-S-yl, pyriimdin-4-yl, mQipholiii-4-yl, piperidin-4-yl, piperidin-3-yl. piperdin-2-yl, 
piperazin-4-yl. pyridazin-S-yl, pyraziii-6-yl, thia2ol-2-yl, thien-2-yl, tiiieno[3^1pyriimdinyl. 
thienoI3;2blpyrimidinyl, thi«moP^]pytidmyl. purio-6-yl. l',2'3*,6'-tetrahydtopyrldin^yl 

or triaan-^yl; whaein if Ring A contains an -NH- moiety that nitrogen may be optionaJly 
substituted by a group selected ficom O. 
Ring B is thienj^, thiazolyl, pyiimidyl, pyrazinyl, pyridazLnyl or pytidyl, 

• R" is halo, amino, Ci-gallcyl or Ci-^aDcoxy. 

319. The compound of claim 317 wherein 

Ring A is pyridin-4-yl, pycidhi-3-yl, pyridin-2-yI, motphalin-4-yl, piperidin-4-yi, 
piperidin-3-yI, piperdin-2-yl. piperazin-^-yU thiflzol-2-yl, auen-2-yl, furan-3-yl, pytroliifin-1- 
yl, pipeiidin-l-yl, triazol-l-yl or l',2'3',6*-tetrahydropyridin-4-yI wherein if Ring A contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected fiorn G. 

• RingB is thienyl or pyridyL 

• R" is halo, amino, methyl ch: methoxy . 



320. The compound of claim 31 7 wherein 

Ring A is apyridyl, pyrimidji, xnorpholitiyl, pipeddinyl, piperazinyl, pyridazinyl, 
fliienyl, pyrazinyl, thiazolyl, 1,2,4-triazolyl or jEunmyl. 

321. The compound of claim 317 wherein 

Ring A is pyridin-4.yU pyridm-3-yl, pyridin-2-yl or 1,2,4-triazolyl. 

322. The compound of claim 31 7 wherein 
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pii subslitoMit on caxbon and is sdected from cyano, hydroxy, Cj-^aDcyl or a group 
CD-EO; whe wherein R^^ including group may be optionaUy substituted on carbon by cjne 
ormoie V; 

V is cyano, hydroxy or a group (D'-E whereiii V, including group p^-E*-). may be 
optionally substituted on carixm by one or more W; 

W and Z ate indcpendendy selected from cyano, C|.6aUcyl o£ Ci^alkoxy; 

G and K are independently selected £rom Q^aUcyl, Ca^alkenyl, C2^alkynyl, 
arylCi-fialkyl or Qieteiocyclic group)Ci.fialkyl; wherein G and K may be optionally substituted 
(HI carbon by one or mote Q; 

Qis cyano, hydroxy, oxo, Ci^aDcyl, Qz^alkenyl, Ci^allcoxy, Ci^alkanoyl, 
Ci^alkanoyloxy, iV-(Ci^aUcj'l)carbamoyl, isr,i\r^{Ci-6alkyl)2carbamoy], Ci-<falkoxycarbonyl, 
Ci^lkoxycarbonylamino, aryl, aryloxy or a group p**-^ >vherein Q, imohiding group 
{D"-E"-). naay be optionally substituted on carbon by one ox more Z; 

D, Jy and D** are independOTtly selected from aiyl, arylCi^kyl or heterocyclic 
group; whemn D, D* and D" may be optionally substituted on carbon by one or more F'; and 
wherein if said heterocyclic gtoup contains an -NH- moiety that nitarogen may be optionally 
substituted by a group selected fitom K; 

E, E' and ar© independently selected firam -C(0)0-, -0C(0>, "C(OK 
-N(R**)C(0>, -C(0)N(R% -S(0)r; wherein is selected fcom hydrogen or Ci^alkyl 
optionally substituted by one or more P and r is 0-2; and 

F and F are independently selected from nitro, hydroxy, Ci^alkyl, Ct^eaDcoxy, 
Ci-aalkanoyl, iV-CCi^alkyl)armno, //^-(Cwalkyl)2arnino, Ci-ealkanoylamino or 
Ci-^alkoxycarbonyl. 



323. The compound of claim 317 wherein R^^ is fluoro. 

324. The compound of claim 317 wherein R^^ is chloro. 

325. The compound of claim 315 wherein each of R^ and R"^ corresponds to R^^, R^^, and 
R^'^, respectively, in claim 316 wherein: 
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Ring A is a pyridyl, indolyl, pyrimidyl, morphoHnyl, piperidinyl, piperazinyl, 
pyridazinyl, thienyl, pyrazinyl, thiazolyl, oxazolyl, 1,2,4-triazolyl, isoxazolyl, isothiazolyl, 
pyrazolyl, orfuranyl; 

Ring B is thienyl, thiadiazolyl, thiazolyl, pyiitnidyl, pyrazinyl, pyridazinyl or pyridyl; 
ishalo, amino,C i^lkyl,C i_glko xy, Cj^^lkanoyloxy,N-(Ci„5lky l)2amino, 

iV,jN-(Ci_5lky Djamino, Ci-aalkanoylamino, iV^(Ci.3aBQd)carbam 

A'^jN-CCC j^^lky)2carbamoyl; 

m Is 0, 1 , 2. wherein the values of R^^ are the same or different, 
n is 0 , 1 ^ 2, wherein the values of R^^ are the same or different; 
R2 is For CI, 

326. The compound of claim 316 wherein each of F?, F^, and R* corresponds to R^^^ ri3^ and 

R''^, respectively, in claim 316 wherein: 

Ring A is pyridin-4-yI, pyridin-3-yl, pyridin-2-yl or 1,2,4-triazolyl; 
Ring B i s thienyl or pyridyl; 

is halo, amino, methyl or methoxy; 
m is 0, 1 , 2 , wherein the values of R^^ are the same or different, 
n is 0 or 1 ; 
R}^ is F. 

The compound of claim 316 that is 




wherein R*^ Is selected from one of: 
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328. The compound of claim 316 wherein RP, R?, and R* are all H. 

329. The compound of claim 316 that is selected from one of the compounds of WO 
03/024448 wherein the terminal moieties -C(0)-NH-Ay^ -C(0)-NH-Ay2, -C(0>-NH-Ar^NH2, and 



are replaced with the moiety: 
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wherein O, R"*, f?, R^, and R* are as defined in accordance with claim 1 . 

330. A compound according to claim 316 for use in inhibting histone deacetylase. 

331. A compound according to calim 316 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

332. The compound of claim 331. wherein said treatment is effected by inhibiting histone 
deacetylase. 

334. The compound of calim 331, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

335. The compound of claim 331, wherein said cell proliferative disease is cancer. 

336. The compound of claim 335, wherein said cancer is a solid tumor cancer. 

337. The compound of claim 335, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

338. A pharmaceutical composition comprising a compound according to claim 316 and a 
pharmaceutically acceptable carrier. 

339. The phamnaceutical composition of daim 338 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

340. The pharmaceutical composition of daim 339. wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

341. The phamnaceutical composition of daim 340, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No: I SEQ id No:2. SEQ id No:3. SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6. SEQ ID No:7, SEQ ID No:8, SEQ ID No:9. SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14. SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 
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342. A method of Inhibiting histone deacetylase. the method comprising contacting said histone 
deacetylase with an inhibiting elective amount of a compound according to claim 316. 

343. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 338. 

344. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 339. 

345. The method of claim 343, wherein said cell proliferative disease is a neoplastic cell proliferative 

disease. 

346. The method of claim 343, wherein said cell proliferative disease is cancer. 

347. The method of claim 346, wherein said cancer is a solid tumor cancer. 

348. The method of claim 347, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

349. The method of claim 344, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

350. The method of claim 344, wherein said cell proliferative disease is cancer. 

351. The method of claim 350, wherein said cancer is a solid tumor cancer. 

352. The method of claim 351, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

353. A compound of the formula: 




or a pharmaceutically acceptable salt thereof, wherein 



Ois -NHgOr-OH; 
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R1 is H or as defined in claim 1 ; 



F^, and are as defined in claim 1 ; and 



Ar, A. D, E. and Gare as defined in JP 2003137866. 



354, The compound of claim 353 wherein R\ f^, R?, and R* are all H. 

355. The compound of claim 353 that is selected from one of the compounds of JP 2003137866 
wherein the terminal moiety: 



wherein O. R\ R?, RP, and R* are as defined in accordance with claim 1 . 

356. A compound according to claim 353 for use in inhibting histone deacetylase. 

357. A compound according to calim 353 for use in treatment of a disease selected from the group 
consisting of a ceil proliferative disease, a protozoal disease and a fungal disease. 

358. The compound of claim 357, wherein said treatment is effected by inhibiting histone 
deacetylase. 

359. The compound of calim 357, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

360. The compound of claim 357, wherein said cell proliferative disease is cancer. 

361. The compound of claim 360. wherein said cancer is a solid tumor cancer. 

362. The compound of claim 360, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

363. A pharmaceutical composition comprising a compound according to claim 353 and a 
pharmaceutically acceptable carrier. 

364. The phannaceutical composition of claim 363 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 
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365. The pharmaceutical composition of daim 364. wherein siad nucleic acid level inhibitor Is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

366. The pharmaceutical composition of daim 365. wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ id No: I SEQ id No:2. SEQ id No:3, SEQ id No:4. 
SEQ ID No:5, SEQ ID No:6. SEQ ID No:7. SEQ ID No:8. SEQ ID No:9, SEQ ID No:IO. SEQ ID 
No:ll, SEQ ID No:12. SEQ ID No:13, SEQ id No:14, SEQ ID No:15, SEQ ID No:16. and SEQ ID 
No: 17. 

367. A method of inhibiting histone deacetylase. the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to daim 353. 

368. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 363. 

369. A method of treating an individual having a disease selected from the group consisting of a cell 

proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 364. 

370. The method of claim 368, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

371. The method of claim 368. wherein said cell proliferative disease is cancer. 

372. The method of claim 371. wherein said cancer is a solid tumor cancer. 

373. The method of claim 372. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

374. The method of claim 369. wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

375. The method of claim 369, wherein said cell proliferative disease is cancer. 

376. The method of claim 375, wherein said cancer Is a solid tumor cancer. 
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377. The method of claim 376, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 



or a pharmaceutically acceptable salt thereof, wherein 
O iS-NHgOr-OH; 

is H or as defined in claim 1 ; 
R?, RP, and R* are as defined in claim 1; 
X, Y, and A are as defined in JP 11-269146 (1999); and 
R}^ Is the same as of JP 11-269146 (1999). 

379. The compound of claim 378 wherein R\ R^, R?, and R* are all H. 

380. The compound of claim 378 that is selected from one of the compounds 1-50 of Tables 2-4 
of JP 11-269146 (1999) wherein the terminal moiety: 



wherein ^, R\ R?, R?, and R* are as defined in accordance with claim 1 . 

381. A compound according to claim 378 for use in inhibting histone deacetylase. 

382. A compound according to calim 378 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

383. The compound of claim 382, wherein said treatment is effected by inhibiting histone 



leukemia. 



378. 



A compound of the formula: 





deacetylase. 
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384. The compound of calim 382, wherein said cell proliferative disease Is a neoplastic cell 
proliferative disease. 

385. The compound of claim 382, wherein said cell proliferative disease is cancer. 

386. The compound of claim 385, wherein said cancer is a solid tumor cancer. 

387. The compound of claim 385, wherein said cancer Is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

388. A pharmaceutical composition comprising a compound according to claim 378 and a 
pharmaceutically acceptable carrier. 

389. The pharmaceutical composition of claim 388 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

390. The pharmaceutical composition of claim 389, wherein siad nucleic acid level inhibitor Is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

391. The pharmaceutical composition of claim 390, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ id No:2, SEQ id No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 

. No:ll, SEQ ID No:12, SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 

392. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 378. 

393. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 388. 

394. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 389. 

395. The method of claim 393, wherein said cell proliferative disease Is a neoplastic cell proliferative 
disease. 
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396. The method of claim 393, wherein said cell proliferative disease is cancer. 

397. The method of claim 396, wherein said cancer is a solid tumor cancer. 

398. The method of claim 397. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

399. The method of claim 394. wherein said cell proliferative disease Is a neoplastic cell proliferative 
disease. 

400. The method of claim 394, wherein said cell proliferative disease is cancer. 

401 . The method of claim 400, wherein said cancer is a solid tumor cancer. 

402. The method of claim 401 . wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 



or a pharmaceutically acceptable salt thereof, wherein 
O iS-NH2or-OH; 
R"* is H or as defined in claim 1 ; 
R2, F^, and are as defined in claim 1 ; 
n. X, Q, and A are as defined in JP 11-302173 (1999); and 
R11 Is the same as R^ of JP 11-302173 (1999). 

404. The compound of claim 403 wherein R^ R?, and R* are all H. 

405. The compound of claim 403 that is selected from one of the compounds 1-67 of JP 11- 
302173 (1999) wherein the terminal moiety: 



leukemia. 



403. 



A compound of the formula: 





NH2 Is replaced with the moiety 
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wherein O, R\ F^, f^^, and R* are as defined in accordance with claim 1 . 

406. A connpound according to claim 403 for use in inhibting histone deacetylase. 

407. A compound according to calim 403 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

408. The compound of claim 407, wherein said treatment is effected by inhibiting histone 
deacetylase. 

409. The compound of calim 407, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

410. The compound of claim 407, wherein said cell proliferative disease is cancer. 

411. The compound of claim 410, wherein said cancer is a solid tumor cancer. 

4 12. The compound of claim 410, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

413. A pharmaceutical composition comprising a compound according to claim 403 and a 
pharmaceutically acceptable carrier. 

414. The pharmaceutical composition of daim 413 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

415. The pharmaceutical composition of daim 414, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

416. The pharmaceutical composition of daim 415, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ id No:I. SEQ id No:2, SEQ id No:3, SEQ id No:4, 
SEQ ID No:5, SEQ ID No:6. SEQ ID No:7, SEQ ID No:8. SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12. SEQ ID No:13, SEQ ID No:14. SEQ ID No:15, SEQ ID No:16, and SEQ ID 
No:17. 
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417. A method of inhibiting histone deacetylase. the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 403. 

418. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 413. 

419. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 414. 

420. The method of claim 418, wherein said cell proliferative disease is a neoplastic cell proliferative 

disease. 

421. The method of claim 418, wherein said cell proliferative disease is cancer. 

422. The method of claim 421, wherein said cancer is a solid tumor cancer. 

423. The method of claim 422, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

424. The method of claim 419. wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

425. The method of claim 419, wherein said cell proliferative disease is cancer. 

426. The method of claim 425, wherein said cancer is a solid tumor cancer. 

427. The method of claim 426. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

428. A compound of the formula: 




or a pharmaceutically acceptable salt thereof, wherein 
Ols -NHjor -OH; 
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is H or as defined in claim 1 ; 
R?, f^, and R* are as defined In claim 1 ; 
n. Q. and A are as defined in JP 2001 131 130; and 
Rii is the same as R^ of JP 2001131130. 

429. The compound of claim 428 wherein R^ R^. R?. and R* are all H. 

430. The compound of claim 428 that is selected from one of the compounds of JP 2001131130 
wherein the terminal moieties 

NH2 and NH2 are replaced with the moiety 

wherein O, R'', F^, R^, and R* are as defined in accordance with claim 1 . 

431. A compound according to claim 428 for use in inhibting histone deacetylase. 

432. A compound according to calim 428 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

433. The compound of claim 432, wherein said treatment Is effected by inhibiting histone 
deacetylase. 

434. The compound of calim 432, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

435. The compound of claim 432, wherein said cell proliferative disease is cancer. 

436. The compound of claim 435, wherein said cancer is a solid tumor cancer. 

437. The compound of claim 435, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

438. A pharmaceutical composition comprising a compound according to claim 428 and a 
pharmaceutically acceptable cannier. 
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439. The pharmaceutical composition of claim 438 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

440. The pharmaceutical composition of claim 439, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

441. The pharmaceutical composition of claim 440. wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ id No:I. SEQ id No:2. SEQ id No:3. SEQ id No:4, 
SEQ ID No:5. SEQ ID No:6. SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll. SEQ ID No:12. SEQ ID No:13, SEQ ID No:14. SEQ ID No:15. SEQ ID No:16. and SEQ ID 
No: 17. 

442. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 428. 

443. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 438. 

444. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 439. 

445. The method of claim 443. wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

446. The method of claim 443. wherein said cell proliferative disease Is cancer. 

447. The method of claim 446. wherein said cancer is a solid tumor cancer. 

448. The method of claim 447. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

449. The method of claim 444, wherein said cell proliferative disease Is a neoplastic cell proliferative 
disease. 

450. The method of claim 444, wherein said cell proliferative disease is cancer. 

451. The method of claim 450, wherein said cancer is a solid tumor cancer. 
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452. The method of claim 451. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

453. A compound of formula: 

O 

A-X-Q-(CH2)n-H^J^ 

or a pharmaceutically acceptable salt thereof, wherein 
O is -NHgOr-OH; 
Ri is H or as defined in claim 1 ; 
f^, P?, and are as defined in claim 1; 

n. X. Q, and A are as defined in JP 10152462, JP 2002332267, and JP 11-302173; and 
is the same as R^ of JP 10152462. JP 2002332267. and JP 11-302173. 

454. The compound of claim 453 wherein R\ R?, R^, and R* are all H. 

455. The compound of claim 453 that is selected from one of the compounds of JP 10152462, 
JP 2002332267. and JP 11-302173 wherein the terminal moiety 




is replaced with the moiety: 



wherein O, R^ F^, R^, and R* are as defined in accordance with claim 1 . 

456. A compound according to claim 453 for use in inhibting histone deacetylase. 

457. A compound according to calim 453 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

458. The compound of claim 457 wherein said treatment is effected by inhibiting histone 
deacetylase. 
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459. The cxjmpound of calim 457, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

460. The compound of claim 457. wherein said ceil proliferative disease is cancer. 

461. The compound of claim 460, wherein said cancer is a solid tumor cancer. 

462. The compound of claim 460, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

463. A pharmaceutical composition comprising a compound according to claim 453 and a 
pharmaceutically acceptable carrier. 

464. The pharmaceutical composition of claim 463 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

465. The pharmaceutical composition of claim 464, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

466. The pharmaceutical composition of claim 465, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ ID No:l, SEQ ID No:2, SEQ ID No:3, SEQ ID No:4, 
SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9, SEQ ID No:10, SEQ ID 
No:ll, SEQ ID No:12. SEQ ID No:13, SEQ ID No:14, SEQ ID No:15, SEQ ID No:16. and SEQ ID 
No:17. 

467. A method of inhibiting histone deacetylase, the method comprising contacting said histone 
deacetylase with an inhibiting efective amount of a compound according to claim 453. 

468. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount d the pharmaceutical composition 
of claim 463. 

469. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 464. 

470. The method of claim 468. wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 
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471 . The method of claim 468, wherein said cell proliferative disease is cancer. 

472. The method of claim 471 , wherein said cancer is a solid tumor cancer. 

473. The method of claim 472. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

474. The method of claim 469, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

475. The method of claim 469, wherein said cell proliferative disease is cancer. 

476. The method of claim 475. wherein said cancer is a solid tumor cancer. 

477. The method of claim 476. wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 



or a pharmaceutically acceptable salt thereof, wherein 
a> is -NH2 0r-OH; 

is H or as defined in claim 1 ; 
RP, RP, and are as defined in claim 1 ; 
n, X, Q, and A are as defined in US 6,174,905; and 
is the same as of US 6,174,905. 

479. The compound of claim 478 wherein R\ RP, F?, and R^ are all H. 

480. The compound of claim 478 that is selected from one of the compounds of US 
6,174,905 wherein the terminal moiety: 



leukemia. 



478. 



A compounds of the formula: 





of the compounds of Table 1 of us 6,174,905 and the temiinal moiety: 
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of the compounds of Tables 2-4 of us 6,174,905 are replaced with the moiety: 

wherein O, R\ RP, R?. and R* are as defined in accordance with paragraph claim 1 . 

481. A compound according to claim 478 for use in inhibting histone deacetylase. 

482. A compound according to calim 478 for use in treatment of a disease selected from the group 
consisting of a cell proliferative disease, a protozoal disease and a fungal disease. 

483. The compound of claim 482, wherein said treatment is effected by inhibiting histone 
deacetylase. 

484. The compound of calim 482, wherein said cell proliferative disease is a neoplastic cell 
proliferative disease. 

485. The compound of claim 482, wherein said cell proliferative disease is cancer. 

486. The compound of claim 485, wherein said cancer is a solid tumor cancer. 

487. The compound of claim 485, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

488. A pharmaceutical composition comprising a compound according to claim 478 and a 
pharmaceutically acceptable carrier. 

489. The pharmaceutical composition of claim 488 further comprising a nucleic acid level inhibitor of 
histone deacetylase. 

490. The pharmaceutical composition of claim 489, wherein siad nucleic acid level inhibitor is an 
antisense oligonucleotide complementary to a nucleic acid that encodes for a histone 
deacetylase. 

491. The pharmaceutical composition of claim 490, wherein said antisense oligonucleotide is 
selected from the group consisting if SEQ id No: I ^SEQ id No:2, seq id No:3, SEQ id No:4, 
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SEQ ID No:5, SEQ ID No:6, SEQ ID No:7, SEQ ID No:8, SEQ ID No:9. SEQ ID No:10. SEQ ID 
No:ll. SEQ ID No:12. SEQ ID No:13. SEQ ID No:14. SEQ ID No:15, SEQ ID No:16. and SEQ ID 
No:17. 

492. A method of inhibiting histone deacetylase. the method comprising contacting said histone 
deacetylase with an Inhibiting efective amount of a compound according to claim 478. 

493. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 488. 

494. A method of treating an individual having a disease selected from the group consisting of a cell 
proliferative disease, a protozoal disease and a fungal disease, said method comprising 
administering to said individual a treatment effective amount of the pharmaceutical composition 
of claim 489, 

495. The method of claim 493, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

496. The method of claim 493, wherein said cell proliferative disease is cancer. 

497. The method of claim 496, wherein said cancer is a solid tumor cancer. 

498. The method of claim 497, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

499. The method of claim 494, wherein said cell proliferative disease is a neoplastic cell proliferative 
disease. 

500. The method of claim 494, wherein said cell proliferative disease is cancer. 

501. The method of claim 500, wherein said cancer is a solid tumor cancer. 

502. The method of claim 601, wherein said cancer is selected from the group consisting of a 
lymphoma, lung cancer, colon cancer, prostrate cancer, stomach cancer, breast cancer and 
leukemia. 

503. A compound selected from the compounds of Table 1 and Table I a and pharmaceutically 
acceptable salts thereof. 
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